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Fragrant oil brings joy to the heart and a friends support is as pleasant as perfume.

Proverbs 27 v. 9
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Introduction

To write a complete book on aromatherapy is an almost impossible task. Not only would it need to be several volumes thick in order to cover every essential oil in use, but as new facts are being discovered continuously, a new edition would be necessary every year.

My aim, therefore, is to write about as many facets of aromatherapy as possible, while still maintaining a simple easy-to-read style. At the end of the book there is space for you to make your own notes and observations.

Since writing my first book on aromatherapy in 1982, the interest and enthusiasm of both my husband Len and myself has increased at least three hundredfold in one way or another.

A few years ago, we were becoming increasingly aware of the difficulty of obtaining essential oils of therapeutic quality from British suppliers, whose main concern is the much larger perfume and food industry market. Their requirements are different from those of aromatherapy and not so stringent as far as the wholeness of a natural oil is concerned. We therefore decided to attend an essential oil exhibition in France, which was solely for those requiring essential oils for health reasons, and as such, interested Len and myself very much indeed. It was a small, but wonderful exhibition; Len attended one or two of the lectures while I was making contact with the suppliers.

Buying essential oils is very much a matter of trust and liking people, and we were fortunate enough to find there one supplier with whom we had an immediate empathy. He even invited us to his home to see the area and the plants from which would come the oils we would be buying.

We spent four wonderful days viewing the fields and meeting the farmers. Already I was feeling excited that at last we were going to be able to give our therapists, mail-order clients and retail customers genuine, untampered-with essential oils, specifically for promoting the health and vitality of the body, rather than those imported purely for use in perfumes and flavourings, most of which need to be standardized, or have synthetics added to them.

We were finding ourselves visiting France several times during a year, to order the oils we would need and to watch (even take part in) the planting, hoeing, harvesting and distilling of the plants themselves, so we bought an old farmhouse in the region! We take groups of aromatherapists and interested clients to a converted ex-monastery two miles from our farmhouse, from where, for a week, we visit the fields, discover the medicinal plants on a mountain walk and watch the distillation processfascinating! We take them to noted restaurants in the area, to the local caves (the wine-tasting cellars) and to a well-known market, passing on the way fields of lavandin (the gloriously purple relative of the true lavender plant) and the incredibly striking fields of massive sunflowers, all with their bright yellow heads facing the morning sun. All this under an amazingly blue sky, with the green grass and cornfields (which contain a host of vermillion red poppies) backed by the awe-inspiring mountainsthe whole scene, with its accompanying aromas, needs to be experienced to be fully appreciated.

Why am I telling you all this? Because I want you to get a feel for the plants which provide us with their miraculous quintessence, and to appreciate, as I do now, that essential oils are not just powerful liquids in little glass bottles, but are representative of the individual plants and families from which they come, giving us their vibrant energy to help us to improve the quality of our lives.

Neither let us forget that plants such as these have, since life began on this planet, provided us with medicines out of the earth as it tells us in the Old Testament. The amazing energy which some of us, including myself, call God, certainly completed his work incredibly well: a few moments spent thinking of the wonders of Nature and the intricate workings of the human body (and its ability to heal itself under normal circumstances) should be enough to convince us of the Power surrounding us. Would that we were all able to respect what we were given, treat it with care and use Natures gifts efficiently to maintain good health all our lives.

My hope is that this book will help people to respect essential oils and to use them with efficiency and love.




1 Setting the Scene

The Mists of Time

When researching the history of aromatherapy it is well to remember that the word itself was only brought into being in the early 20th century, and its strict meaning is a therapy using only the aromas (i.e. the essential oils) from plants, not the plants in their entirety (i.e. herbalism). Thus, much of the history connected with aromatherapy is in reality the history of the use of whole plants for medicinal useessential oils, especially as we know them, came later. Indeed, there are cave paintings recognized as being many thousands of years old which may be interpreted as showing the general use of plants for medicinal purposes. Phytotherapy (meaning a therapy using plants) encompasses many different ways of doing thisfrom the use of the shoots as in gemmotherapy; parts, or the whole, of the adult plant as in herbal medicine, Bach Flower Remedies and homoeopathy to the use of aromatic plant extracts only, as in aromatherapy and its non-medicinal counterpart, perfumery.

The origins of aromatherapy are lost in the mists of time, long before records of any kind were kept, though it is believed that crude forms of distillation, which is the main method by which essential oils are obtained, were practised in Persia, Egypt and India thousands of years ago.

Aromatic extracts were, and still are, taken from plants in many different ways; expression, enfleurage, maceration, solvent extraction and the method par excellence for aromatherapydistillation. Distillation was originally used mainly for the extraction of exotic flower waters, such as rose and orange flower; the amount of essential oil produced was hardly perceptible, as flowers contain very little essential oil.

No-one can say for sure whether the extraction and use of aromatic material began in India or Egyptsuffice it to say that in both these countries the use of plants was, for thousands of years, an important part of their culture.

The Indian Story

In India the use of plants and plant extracts as medicines has been continuous from at least 5,000 years ago up to the present day. Ayurvedic medicine, as it is called, is unique in this respect, and one of the oldest known books on plants, Vedas, is Indian. This book not only mentions many aromatic materials, such as sandalwood, ginger, myrrh, cinnamon and coriander but also indexes the various uses of these plants for religious and medicinal purposes. Ayurvedic medicine, however, remained mainly confined to the area where it developed until fairly recently.

The Influence of Egypt

More is known about the development of plant use in Egypt and the surrounding Mediterranean countries; in fact the Nile valley became known as the Cradle of Medicine and among the plants brought to this area were cedarwood, frankincense, myrrh and cinnamon.

In Egypt 5,000 years ago, perfumery was so closely linked with religion that each of the gods was allotted a particular fragrance, with which their statues were sometimes anointed. It was the priests who formulated the aromas and the Pharaohs of the time asked them for perfumes with which to anoint themselves in times of prayer, war and love.

The Egyptians mainly used fats or waxes to extract the fat- or wax-soluble molecules from the plant material, and jars containing these aromatic unguents feature on many of the paintings in the Egyptian tombs.

To prepare an essence from cedarwood for hygienic use, and also for embalming, wood was heated in a clay vessel and covered with a thick layer of wool. The wool gradually became saturated with cedarwood oil and condensed steam; it was then squeezed, and the two substances were left to separate out. Here we can see the crude beginnings of distillation.

The Egyptians used plants, aromatic resins and essential oils in the process of embalming (prevention of the rotting and decay of once living tissue). They successfully preserved animals as well as humans by this method and the priests forecasted (correctly, as it happened!) that these bodies would last for at least 3,000 years.

Egyptian knowledge with respect to antisepsis and hygiene, so effectively demonstrated by mummification, meant that their influence has been felt right up to this century. In ancient Egypt the architects were among the leading scientists and Imhotep (who lived around 2750 BC) helped to initiate Egyptian medicine. One town, designed by Akhnatons architect, was built with large square spaces for the burning of herbs, to keep the air germ-free. In the hot climate and with a lack of proper sanitation, the use of aromatic substances made life more pleasantand safer.

Egypt and India were not the only countries to develop the use of aromas for religion and medicine (each country adapting them for their own particular requirement); the Assyrians, Babylonians, Phoenicians, Jews, Chinese, Greeks, Romans and eventually the Christians all burnt resins in religious mystic and purification ceremonies.

Greeces Contribution

About four or five hundred years before Christ, doctors from Greece and Crete visited the Cradle of Medicine and as a result a medical school was set up on the Greek island of Cos, subsequently famous through the presence of Hippocrates (460370 BC), who later became known as the Father of Medicine.

A Greek, Megallus, formulated a perfume called Megaleionwell known throughout Greece, no doubt owing part of its success to the fact that it was also capable of healing wounds and reducing inflammation.

The Greeks made a vital contribution to the future study of plant medicine by classifying and indexing the knowledge they had gained from the Egyptians.

The Roman Contribution

Through the influence of both the Egyptians and the Greeks the Romans began to be more appreciative of perfumes and spicesin fact, the word perfume comes from the Latin per fumum, meaning through the smoke and refers to the burning of incense. The Bible cites many references to incense, together with the use of plant oils and ointments.

De Materia Medica, a renowned ancient book written by Dioscorides, a Roman who lived in the first century AD, listed in detail the properties of about 500 plants. This information proved to be so influential that the book was translated into several languages, including Persian, Hebrew and Arabic. Dioscorides also told how he had come across the story of the doctor whom tradition claimed had invented distillation. This doctor had apparently cooked some pears between two plates in the oven and when they cooled, had tasted the liquid formed on the underneath of the top plate. To his surprise, this both smelled and tasted of pears, and as a result, he began to try and obtain not only this delicious spirit as he called it, but others, in greater quantity. (Unknown to Dioscorides, others had already tried: in 1975 Dr Rovesti, well known for his research with essential oils, found in a museum a terracotta still from the foothills of the Himalayasnow 3,000 years old.)

As the Roman Empire spread, so did the knowledge of the healing properties of plants. When the Roman soldiers went on their long journeys to conquer the world they collected seeds and plants, which ultimately reached Britain, among other countries, and eventually became naturalized. Among these were fennel, parsley, sage, rosemary and thyme.

Baghdad was for many years the chief centre for rose oil from Persia (obtained by solvent extraction), and Damascus boasted a perfume industry.

Incidentally, it is thought that the Arabs were the first to distil ethyl alcohol from fermented sugar, thus providing a second medium which could be used for solvent extraction. (Around the ninth century Ibn Chaldum, an Arabian historian, tells that rose water was exported from Arabia to India and China.1)

Early Distillation

In AD 980 a man was born who was to be responsible for making a vast improvement to the simple distillation units then known. Born in Persia, Avicenna (translated from the Persian name Ibn Sina) improved the cooling system, making it much more efficient, enabling the vaporized plant molecules and steam to cool down more quickly.

Avicenna further contributed to the world of essential oils by writing The Book of Healing and also The Canon of Medicine, used by many medical schools for centuries, and indeed right up to the middle of the 16th century, at Montpelier in the south of France.

Much more attention was now given to essential oils. Previously they had been regarded mainly as by-products of the much desired floral waters, as mentioned earlier. Other improvements to the distillation process followed (including refinements in the hardware used, due to the development of glass blowing in Greece and Venice) together with many new formulae for ointments and perfumes. One may almost say that the use of essential oils as we know them today began at this time.

During the Holy Wars, the Crusaders would have suffered the same stomach problems Europeans can suffer now in Middle Eastern countries. Without doubt they would have been given the same plant medicines used by the natives, including the floral waters and essential oils. On their way back, they would have stopped at various islands in the Mediterranean, where plant knowledge had been preserved from Roman times. From there they would have brought home with them perfumes and flower waters for their wives, relating stories of the successful Arab medicines. Thus the more advanced use of plants for medicines and perfumes became known once again in Italy and possible for the first time in the rest of Europe.

Development in the Middle Ages

During the Middle Ages the monasteries cultivated aromatic plants, some of which had been brought from Italy, such as thyme and melissa. In the 12th century a German Abbess, St Hildegard of Bingen, was known to have grown lavender for its therapeutic properties, using also its essential oil.2 In the 14th century, frankincense and pine were burned in the streets, perfumed candles were burned indoors and garlands of aromatic herbs, spices and resins were worn round the neck to try to combat the deadly plague (Black Death), which raged throughout Europe during this time.

At the end of the 15th century (1493) in a town now part of Switzerland, Paracelsus was born, destined to become a famous physician and alchemist. He wrote the Great Surgery Book in 1576 and established that the main role of alchemy (the old name for chemistry) was not to turn base metals into gold but to develop medicines, in particular the extracts from healing plants (which he named the quinta essentia). He felt that distillation released the most highly desirable part of the plant and mainly because of his ideas, oils of cedarwood, cinnamon, frankincense, myrrh, rose, rosemary and sage were well known to pharmacists by the year 1600.

As the gateway to trade with the Arabs was Venice, it was here that perfumed leather for gloves was first known. From here, Catherine de Medici took her perfumer with her to France in 1533. About this time, commercial production of essential oils and perfume compounds began in Grasse (perhaps due to her influence) and the area soon became established as the main perfume producing area, growing such plants as tuberose, acacia, violets, lavender and roses.

During the Renaissance period essential oils were much more widely used (the result of improved methods of distillation and the steady progress of chemistry) and around 1600, essential oils of lavender and juniper were first mentioned in an official pharmacopoeia in Germany.

The first botanical gardens were introduced into Europe before the birth of Christ and were later to be found in many monasteries. Because mainly medicinal plants were grown, botany became part of the study of medicine and under the influence of the Renaissance, universities teaching medicine began to have botanical gardens (known as physic gardens). The first one of these was founded in Italy halfway through the 16th century, Britains first being established in Oxford in 1621.

Aromatic Waters

Sometime during the 16th century Royal Hungarian Water was produced by distilling alcohol with fresh rosemary blossoms.

A French friend of mine, Claudine Luu, well known in France for her lectures and courses on essential oils (and her products) sourced the original recipe for this. The proportions are not given, but the other plant distillates in it were sage, rose and lavender.

Carmelite water (eau des Carmes) was produced by French Carmelite nuns in 1611 using melissa, which, like orange blossoms and rose petals, produces very little essential oil but yields delightfully aromatic water. Melissa water was popular for centuries and was never synthesized as are rose and orange flower waters nowadays.

Another famous water, which is still very popular, was introduced by a one-time Franciscan monk who left Italy to live in Cologne in 1665. His recipe for Aqua Mirabilis (wonderful water) was brought to world fame by his nephew, J. M. Farina, and is known nowadays as Eau de Cologne. Containing essential oils of bergamot, orange and lemon as well as lavender, rosemary, thyme and neroli (diluted in strong ethyl alcohol) it was used as a health-promoting lotion.

Progress in Britain

In 1653, Nicholas Culpeper wrote his famous herbal, from which people still quote today. Salmon followed with his Dispensatory (a pharmacopoeia) in 1696 and his Herbal (1710). By 1700 essential oils were widely used in mainstream medicine until the science of chemistry allowed the synthesis of materials in the laboratory. Around this time, during and after the Bubonic Plague, doctors were rather bizarre looking figures, walking through the streets wearing hats with large beaks, in which were placed aromatic herbs, so that the air breathed in passed through them and was rendered antiseptic. They waved in front of them a long cane with a big openwork top, which was also filled with aromatic herbs; this disinfected the air in front of them for double security!

The industrial revolution was in part to blame for the decline of the use of herbs in Britain. As people moved from the country to seek more profitable work in the new industrial towns, they came to live in terraced houses with little or no gardens. This resulted in a decline in the use of fresh herbs for cooking and future generations lost the art of incorporating them in recipes. Other European countries, less affected by the mushrooming of factories, continued to use them in the preparation of meals and also as remedies.

Scientific Development

By 1896 chemical science was becoming increasingly important. It was thought better to isolate the active therapeutic properties from plants and use them alone, or better still, to synthesize thema much cheaper exercise, enabling large quantities of a uniform standard to be available (not possible with natural extracts alone). The drugs produced have proved to be very powerful and have an important role to play in modern medicine. However, synthetic copies of natures healing materials tend to be toxic and do not appear to have the same respect for living human tissues. They tend to produce numerous side effects (some serious) which then need treatment themselves and a vicious circle is begun. Many of the people in hospital nowadays are there not because of their original illness but because of problems caused by the side effects of the drugs taken (iatrogenic disease). The use of natural materials such as herbs and essential oils does not give rise to ever-increasing dosage, as is the case with synthetics, to which germs may often become resistant.

Enter Aromatherapy!

The early years of this century saw a renewal of interest in natural methods of healing, no doubt stimulated by the unfortunate side effects beginning to be shown after long-term use of drugs. A few scientists began seriously to investigate and research the healing properties of essential oils, Rene Maurice Gattefoss being the most well remembered, probably because it was he who coined the word aromatherapy. He had been introduced to the use of essential oils by Dr Chabenes, another Frenchman, who had written a book in 1838 on the enormous possibilities of utilizing aromatic material. Gattefoss (and others) used essential oils on the wounds of those who suffered in the terrible trench warfare of 19141918. In his research he discovered that essential oils take from 30 minutes to 12 hours to be absorbed totally by the body after rubbing on the skin. (This has since been corroborated by other researchers e.g. Schilcher.3) Gattefosss book Aromathrapie was published first in 1937 and is now available in English.

Other pioneers worthy of note are two Italian doctors, Gatti and Cajola, and later Paolo Rovesti, who researched the psychosomatic effects of essential oils.

The use of essential oils under the name aromatherapy reached Britain in the late 1950s, after an Austrian, Marguerite Maury, married to a French doctor and homoeopath, became intensely interested in essential oils, both working with them medically and researching their ability to penetrate the skin and to maintain youth. Aromatherapy was not introduced via the medical profession, but via beauty therapists, qualified in massage techniques, which is why, for so many years, aromatherapy has appeared to be a massage using essential oils. As beauty therapists are not allowed in their code of ethics to treat any medical condition, the main application of aromatherapy in Britain was to relieve stress and skin conditions by massage, and only massage. Partly because of this, and partly because much of the information on essential oils was tied up with their use in perfumes, the aromatic compounds called absolutes and resins were introduced alongside essential oils in treatment blends when aromatherapy with massage first appeared on the scene.

Through her lectures, Mme Maury was able to bring her ideas to beauty therapists in England, where she opened a clinic for facial and skin care treatments.

The beauty therapists were not taught how to select essential oils for each individualselection was a closely guarded secret, for commercial reasons, and all oils used and sold on courses were ready mixed and blended in a vegetable carrier oil. All the courses I attended were like this and, being of an inquiring mind, I began to research the effects of individual oils, using my friends as guinea-pigs. The results spurred me on to prepare a course to teach aromatherapy in a more holistic fashion, teaching students not only to try and discover the cause of the symptoms shown, but to select essential oils individually for each client, and employ other methods of use. (At first I was criticized for giving away secrets but soon all accredited courses will teach in this way.) Being already in the teaching profession was a great help, and gradually my classes expanded not only to include students from many different countries but also people from other disciplines, including physiotherapists, nurses, therapeutic massage practitioners and occasionally doctors. Aromatherapy is presently used in many hospitals and a number of beauty therapists now use the therapy in ways other than massage, which, after all, is how it should be!

The book of yet another Frenchman, Dr Valnet, made a great impact on the world of aromatherapy, especially after its translation into English some years ago. During all this time, aromatherapy was being used medically in France (notably by Belaiche, Girault and Pradal), essential oils being prescribed by doctors practising mdecines douces (gentle, i.e. complementary, medicineor parallel medicine as it is sometimes known there). Essential oils are stocked by pharmacies, though their purchase price, even when prescribed by a doctor, cannot be reclaimed through health insurance.

The technical book in French, Laromathrapie exactement, by Pierre Franchomme, an aromatologist, in collaboration with Daniel Penoel, a medical doctor, contains some very valuable and interesting information on essential oils. In most French books the dilutions used are much stronger than a massage-trained aromatherapist would use, or indeed is taught to use. Somewhere along the line aromatherapy, as Gattefoss saw it, has acquired a slightly different interpretation.

Aromatherapy, as we now know it in Britain, has spread to many countries. Norway and Denmark were the first Scandinavian countries to enjoy the revival of essential oils and around the same time it began to develop in the United States and Canada; Australia, New Zealand, South Africa and Middle and Far Eastern countries following a little later. We have taught in most of these countries and the demand has necessitated us training teachers in many of them.

It seems right that a return should be made to natural remedies, which have been the mainstay of medicine for centuries. At the beginning of the 20th century, with no doubt the best of intentions, knowledge which had been painstakingly gathered together in many different lands was largely cast aside, and had it not been for the dedicated work and interest shown by a few people, mainly in France and Italy, this invaluable knowledge may have been lost forever.

Aromatherapy or Perfumery?

Plant aromas were extracted by solvent means long before distillation came into general use. The resultant compounds were not essential oils in the true meaning of the word, and were not used as medicines as were herbs. This is important, as there are many aromatherapists today who use absolutes and resins in their work; these are perfume and flavouring extracts and though, by inhalation, they can have an effect on the mind (as can any aroma, natural or synthetic), strictly speaking they are not for use in therapeutic aromatherapy. Nowhere in any French book on the subject are they included (except for benzoin) and as the man who coined the word aromatherapy always used the oils in a strictly medicinal way, i.e. in compresses, inhalations, baths, local applications in ointment form, intramuscular injections and also internallyusually in honey waterthis is no doubt the reason for their exclusion.

Some therapists use absolutes and resins (which contain a variable proportion of the solvents used to extract themsee chapter 2) possibly because when therapists began to select their own oils, these were availableand lent a rich aroma to a mix. At that time, none of us knew enough about the chemistry of such oils, nor about the copious adulteration of the exotic oils in particular (see chapter 2).

Research and Clinical Trials

Hundreds of thousands of pounds are spent on research, clinical trials and licensing for each allopathic or orthodox medicine, pill or potion which appears on the market. This is done with the best will in the worldto help alleviate suffering and disease. Unfortunately, medical science has only recently come to the conclusion that for all the care and time spent, these pills and potions often give side effects, sometimes even leading to death.

Although essential oils have not been clinically tested in this way (it would cost billions of pounds to test each oil and synergistic mix for each therapeutic effect of which it is capable) scientists feel that the same tests for proof of efficiency carried out on drugs should apply to essential oils. Drug companies are exceedingly rich and can afford to do costly clinical trials; users of essential oils have neither the money nor the facilities for such work. It seems to me unreasonable not to recognize traditional and repeated beneficial experiences over many centuries, simply due to lack of clinical trialsvery important where the use of synthetic compounds of unknown potential is concerned (and also extracts from known poisonous plants such as the foxglove). Surely the same concerns are not as necessary for naturally occurring medicines which have been in use for thousands of years with extremely few recorded ill effectsnothing to compare with the number of adverse results from the use of drugs over barely one hundred years! Concerns over the use of essential oils are certainly not important enough to discourage their use and risk losing the natural heating agents given to us all. The proof of the pudding is in the eating, as we all know, and if essential oils had serious side effects they would certainly not have survived to the present day. People do not continue in the long term using remedies which do not work or make them ill.

Gods world (a fantastic achievement) has existed hundreds of thousands of years already. Humans learned in their early days to use plants not only as food, but as medicines, long before modern civilization as we know it rocketed into being during the last three or four hundred yearsparticularly the last 100. How can we possibly think anything we have done in the last 100 years is proved to be better? We are only just beginning to discover the harm we are doing to our own environment, to the atmosphere, even to our own bodies in this short time spanwith such things as car fumes, fast foods, steroids, synthetic vitamins and the unnecessarily bright and poisonous food colourings which the majority of people consume each day.

I am not saying here that all plants are without risk, simply that the clean record of traditional use together with up-to-date hospital research projects, trials and general case studies should be sufficient. Misuse is a different matter and is covered in chapter 6, as are the differences between herbal medicine (in which many very toxic plants are used, e.g. boldo, tansy, etc.) and aromatherapy (which does not use the oils from any of these potentially dangerous plants).

Good, wholesome food is of itself a medicine, and it is a well-known fact that the development of many diseases is in direct proportion to the development of additives and synthetics together with the use of growth hormones and fat inhibitors to produce bigger and better plant and animal foods.

When looking back in history for the origins of aromatherapy, it is as well to remember that aromatherapy has but a short history, the word being coined only relatively recently. The history we have been looking at has been that of plants, their extracts, compounds and essential oils. Although the latter are the essentials of aromatherapy (in the therapeutic sense), they are not limited to this particular aspect in their use, being extensively used in the perfume, cosmetic, household and food industries.


The Lord hath created medicines out of the earth and he that is wise will not abhor them.
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FIGURE 1.1: A 19th-century French lavender still (by courtesy of Raspail of Saillans)




2 Extraction Methods

Although the basic principles for extracting essential oils from plants remain the same as hundreds of years ago, tremendous advances have been made in the techniques used and the methods employed. Distillation is, and no doubt will continue to be, the most important of these.

Steam Distillation

Essential oils are contained in the glands, veins, sacs and glandular hairs of aromatic plants. Flowers, leaves and non-fibrous parts need little, if any, preparation prior to distillation. Tough stalks, woody parts, roots, seeds and fruits, however, need to be comminuted (cut up, disintegrated or crushedwood is grated) in order to rupture the cell walls, allowing the easy escape of the volatile oil. (Volatile is derived from the Latin volareto fly.)

Distillation is still considered to be the most economical method of extracting essential oils from plant materials.4 Some plants have to be distilled immediately they are harvested, for example melissa; if left even a few hours, the essential oil is lostthe yield from melissa is, in any case, very low. Some plants are left a few days, e.g. lavender, so that surplus water in the plant can dry outthis, by the way, slightly affects the yield. Some, like black pepper seeds, clary (clary sage) and peppermint, can be totally dried before distilling without losing any essential oil. It can be seen from these few examples that there is an art to distillation and that, especially for low-yield plants, much skill is needed. The role of the distiller is to achieve an oil as close as possible to the oil as it exists in the plant.

We distil water every day each time we boil a pan or kettlethe heat lifts molecules of water from the surface and they evaporate into the air, or condense as distilled water on the pan lid.

During distillation, only very tiny molecules can evaporate, so they are the only ones which leave the plant. These extremely small molecules make up an essential oil. Oils containing more of the smallest and therefore most volatile of these tiny molecules are termed top notes in the perfumery world; those containing more of the heaviest and least volatile of the tiny molecules are called base notes. Those in between are known as middle or sometimes heart notes.
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FIGURE 2.1: Steam distillation

When plants are heated by steam in a still (alambic in France), the essential oils present in the plant material are freed, evaporating into the steam. These tiny molecules are carried along a pipe together with the steam and as they get further away from the heat source they begin to cool. To hasten this process, the pipe passes through a large vat of cold water (the important addition to distillation contributed by Avicenna around AD 1000) and condenses back into liquid form. As the density of essential oil differs from that of water, it either floats on the top or sinks to the bottom (mostly the former), where it can be drawn off. The result is a pure, genuine, whole and natural essential oilan aromatherapists dream! This is the oil used in any reference or research carried out before the 19th century, when there were no synthetics to adulterate or ennoble natures gifts.

Distillation is more complex than I have made it sound (books have been written on this subject alone) but the underlying principle is simple to understand and remains unchanged.

Aromatic Waters

These are a by-product of distillation and contain some of the properties of the essential oil, even though it may be thought that because essential oils float on water they are not water-soluble. Some essential oil components do dissolve in water, and these, together with larger molecules from the plant (too large to vaporize, but soluble in water), form the aromatic water. Because of the presence of these other molecules, genuine waters have a different aroma from the essential oil of the same name.

The water from plants with a high yield of essential oil is normally discardeddirected into the nearby stream (large stills are always located beside a stream or river). However, with low-yield oils like melissa, rose and neroli, producers cannot afford to lose a single drop of the precious essential oil, so a special method called cohobation is used, requiring a highly technical still and an experienced distiller. The basic process is as described above, except that, instead of using fresh water for each new plant load, the same water is piped back into the system, and used over and over again. Eventually, this water becomes saturated with the water-soluble elements from the plant (and water-soluble essential oil components). At this stage, every particle of volatile oil condenses and is collected at the end of the process to make a complete oil.

This saturated water is very concentrated and this strength is good for transport, as it saves on freight costs: it needs to be diluted with pure water to be comparable in strength with other plant waters. Lavender, clary and other waters from normal distillation are not as cheap as one would think (considering they are thrown away unless specifically ordered in advance), because of the cost of packaging and transport.

Before Avicennas improvement to distillation and before cohobation was thought of, rose and neroli flowers were distilled simply for the waterthe amount of essential oil obtained was negligible. In Tunisia, our friend Manoubis mother, like many Arab women today, has her own tiny still, in which she makes orange flower water for her own medicinal and culinary use.

Unfortunately, unless one has a good connection in the country of origin (which, fortunately, we do), it is as difficult to buy untampered-with aromatic waters as it is to buy untampered-with essential oils (almost all rose water available in pharmacies is made with synthetic substitutes).

Aromatic waters can be made from plants which have no essential oil, by using diffusion.

Carbon Dioxide Extraction

This is a fairly new method of extracting essential oils, introduced at the beginning of the 1980s, utilizing compressed carbon dioxide. The technology calls for very expensive, complicated equipment (initially three or four million pounds worth), which utilizes carbon dioxide at very high pressures and extremely low temperatures. With this method, more top notes, fewer terpenes, a higher proportion of esters (see chapter 3), plus larger molecules, are obtained. The aroma of the resultant oil is more like the essential oil in the plant, as many terpenes in a distilled oil seem to form during the distillation process, which also breaks down some of the acetates (esters) in the plant material.

Carbon dioxide (CO2) extracted essential oils are pure and stable and have no residue of CO2 left in them. However, the therapeutic possibilities need to be verified for each oil on account of their different compositions and until there has been some research on this, it may be wise not to use them yet in aromatherapy.

At the moment the price is high; perhaps after a number of years, when the initial cost of the equipment has come down, the prices will be lower.

Hydro-Diffusion or Percolation

Percolation is even newer than CO2 extraction and in 1991 we visited a unit in France. It was extremely interesting; most of the resultant oil had an aroma nearer to the plant than a distilled oil. The equipment, unlike that for CO2 extraction, is very simple and the process quicker than distillation, the plant being in contact with the steam for a much shorter time.

This process works like a coffee percolator. The steam passes through the plant material from top to bottom of the container, which has a grid to hold the plant material. The oil and condensed steam is collected in a vessel in the same way as distillation. The colour of oils I have seen is much richer than that of distilled oils and time and tests alone will, as with the CO2 method, reveal their true value in aromatherapyit is certainly exciting! Percolation is not suitable for all oils; there are still a few practical difficulties to overcome (sometimes an emulsion is produced), but I am tempted to do a research project on one or two myself!

Expression

This method of extraction is used exclusively with citrus fruits, where the essential oil, located in little sacs just under the surface of the rind, simply needs to be pressed out. You can do this for yourself on a small scale: squeeze a succulent section of orange peel within an inch of a candle flame or lighted match and the tiny droplets of essential oil will ignite like baby fireworks. This shows not only the volatility of essential oils, but also that one needs to keep them away from a naked flame, as they are highly inflammable.

Expression is usually carried out by a factory producing fruit juice, thus maximizing the profit from the whole fruit. Most essential oil of orange comes from the USA, where millions of oranges are processed for their juice. The best essential oil does not come from there, as in order to maximize the crop, the trees and fruit are sprayed with chemicals, and these toxins reach the essential oil glands. This would not be so important if citrus fruits were distilled, as most pesticides and fertilizers, being composed of larger molecules, do not come through in the distillation process. Nevertheless, as expressed oil is taken directly from the fresh peel without heat, it is best that citrus oils for therapeutic use be obtained from organically or naturally grown produce.

[image: ]


FIGURE 2.2: Hydrodiffusion

Cold-pressed citrus oils are special, in that they are acknowledged to be exactly the same composition as when in the plant itself. In many juice/ essential oil factories the peel is steam distilled after expression, which releases even more oil (though of a poorer quality). Sadly for the aromatherapist, this is often added to the expressed essential oil to bulk it, so care is needed when purchasing.

Although the oil was extracted by hand in the past (and collected in sponges), the size of the industry nowadays necessitates expression by machinery, when it is known as scarification. In expression, both volatile and large molecules (such as waxes and other substances) are contained in the finished product, in contrast to distillation where only the tiny volatile molecules are collected.

The storage life of expressed oils is shorter than that of distilled oils, and although they have approximately 0.002 per cent antioxidant added to them, they are best kept in a cool, dark place (many people choose the refrigerator). In too cold an environment the dissolved waxes are precipitated, making the oil cloudy; this does not affect the therapeutic qualities (the wax has no therapeutic effect) so should this happen, simply strain your oil if you prefer it clearwarming the oil will not work, as the waxes will not go back into solution.

Solvent Extraction

Absolutes and resinoids are obtained by solvent extraction and are not classed as essential oils. They are highly concentrated perfume materials, containing those plant molecules which are soluble in the solvents used to produce them.



Resinoids

Resins are the solid or semi-solid substances exuded from the bark of trees or bushes when wounded (cut, as in a rubber tree). The gum-like substance produced does not exist in the tree beforehand but is produced pathologically solely as a result of the incision (poor tree!), and hardens on exposure to air. Various solvents can be used to extract the aromatic molecules from the resin, the most frequently used being hydrocarbons (e.g. benzene, hexane or alcoholseach extracting different molecules). The solvents are filtered off and afterwards removed by distillation to leave either resinoids (from hydrocarbon solvents) or absolute resins (from alcohol solvents).5



Concretes

The extraction of concretes is similar to that of resinoids (hydrocarbons are used as solvents). For concretes however, plant material (leaves, flowers, roots, etc.) is used instead of a resinthis is the main difference. Most concretes are solid, wax-like substances and are much used in food flavourings.



Absolutes

An absolute is prepared from a concrete, by adding an alcohol to extract the aromatic (alcohol-soluble) molecules. The alcohol is then evaporated off gently under vacuum, leaving the absolute, a thickish, coloured liquid. The total process is much more complicated than I have made it sound!

Absolutes and resins are much used in the perfumery world, and although they can be useful in some applications of aromatherapy, it must be appreciated that they always retain a small percentage of the solvents used in their production. Some solvents may cause a substance sensitivity (see chapter 6) on certain skins, depending on the quality and quantity of the retained solvent. Adulteration is also a factor in this respect. Jasmine absolute, a favourite aroma for many people and possibly the most important fragrance in the perfume industry (there is no essential oil of jasmine available), is extremely vulnerable to adulteration6 and available at a wide range of pricesreflecting the quality.



Enfleurage

Pommades were obtained from the enfleurage process used long ago (replaced by concretes), when petals or leaves were laid on trays of animal fat for many days, being replaced regularly until the fat used as a solvent was saturated with the plant extracts.

Adulteration

The perfume industry is far and away the biggest user of essential oils, followed by the food industry. These industries have to obtain an oil having the same chemical formula (therefore giving the same aroma and flavour) time after time, year after year. It has always been accepted in perfume and flavouring trades that essential oils are standardized and not always 100 per cent true, nor are they always from a named botanical speciesthey have no need to be. They are being used not to influence the health of the body, but as fragrances or flavouringsa totally different kettle of fish! When aromatherapy arrived on the scene, it was an incredibly small part of an essential oil traders businesslitres instead of tonnes. The trader could not be expected to undertake the uneconomic supply of special non-standardized or untreated oils for such a small section of his business. This is largely true today and unfortunately there are still suppliers of essential oils to aromatherapists who get their oils from such sources.

It will help to illustrate why it is important for the perfume and flavour industries to alter the original, natural composition of an essential oil if I make a comparison with wine. It is well known that there are good and bad years for wine; the same vineyard making its wine from the same vines each year will produce differences in aroma and taste from year to year. Weather and environment play their part in producing these changes, as they do with essential oil plants, altering the chemical formula of the oil produced. Furthermore, the same plant grown in another part of the world will yield a different oil again. Thus, the perfumer making up a well-known fragrance from a recipe including essential oils experiences a difficulty. For him, essential oils must be standardized, otherwise the end product would neither have the expected aroma, nor be acceptable: it is a question of adjusting (adulterating) the essential oils to achieve a legitimate aim.

Terpenes, a dominant feature in most essential oils, are sometimes removed to concentrate the remaining, more desirable constituents. The resulting compounds are known as folded or terpeneless oils, the terpenes often being used to adulterate another oil (see below).

Essential oils are also adulterated for commercial reasonsperhaps in an unethical way when operating in the field of aromatherapy. Before we bought our essential oils direct from the growers we were often asked, when ordering, How much do you want to pay? In those days we did not realize what a complex business it was to buy essential oils, but we knew enough not to like being asked how much we wanted to pay, rather than being told the straightforward cost of the genuine oil!

What is Adulteration?

Adulteration, cutting, standardization, stretching, ennobling, sophisticationcall it what you will, these terms, together with rectification (see below) mean that an essential oil has been altered in some way since leaving the still. Some of these processes are simple; some are quite complex, requiring sophisticated equipment. All these terms apply when the producer (or an intermediate further down the supply line) adds something to his essential oil to stretch or standardize it.

Adulteration of essential oils can be carried out in a number of ways. The adulterant used may be:


	an alcohol (to the inexperienced, the aroma is not noticeably different from the pure oil).

	an isolate obtained from other essential oils (e.g. lemon or orange terpenes, which are available in huge quantities at extremely low cost).

	a different, cheaper essential oil (and the claim may still be made in this (and no. 2) that the product is still a natural essential oil!)

	a synthetic product, such as DPG (dipropylene glycol, which is colourless and odourless and is commonly added to bulk up lavender oil) or PEA (phenyl ethyl alcohol, a natural constituent of rose otto, which may be used to augment that oil).

	an alternative, cheaper oil, somewhat similar, and substituted in toto (lavandin is often sold under the name of lavender, thus quadrupling the traders profitsee chapter 5).



These methods are more or less accepted in the world of perfumery; indeed, I have been told by some that an essential oil may be regarded as pure if the oil contains 51 per cent of the original material; it is a fact that an essential oil is occasionally referred to as the soup by some perfumers. This, however, should not be tolerated in the world of therapeutics, where to have a true to its name, untampered-with essential oil is of paramount importance.

I quote from the Haarmann & Reimer Book of Perfume7


bad harvests, political conflicts, exhaustion of the soil or transportation difficulties are imponderables which make it impossible for the perfumer to rely on Natures raw materials. Against that background, synthetic fragrance substances appear as economically indispensable substitutes for Natures originals. [my italics]



Fractionation

Here, re-distillation is carried out at low pressure in order to isolate the various chemical constituents, resulting in a terpeneless or a folded oil.



1. Terpeneless Essential Oils

These are essential oils that are concentrated by removing the comparatively inodorous and therefore (to some!) valueless terpenes. The terpenes limonene and alpha-pinene, for example, oxidize readily and this alters their composition, resulting in changes to the aroma and to the therapeutic effects. This tendency of some constituents to oxidize makes storage of certain oils rather difficult. Also, having only slight solubility in alcohol, they give a cloudy appearance to the end producta drawback to the perfumer and flavourist. De-terpenated essential oils are therefore more soluble, more stable and much stronger in odour.8a

Terpeneless oils are not recommended for use in aromatherapy, because not only is the wholeness (and therefore the natural
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	It is a very expensive process, involving inspectors examining the soil and testing the plants from time to time for fertilizers and pesticides. The certificate-awarding body claim money not only from the farmer, but also at each transaction through to the final one, so the price of the essential oil at the end is rather high. By the way, nitrogen, phosphorus and potassium do not come through in distillation.

	It cannot be taken for granted that a field of biologically grown plants is always free from contamination. What about acid rain, air pollution, polluted ground water, aerial crop spraying, radioactivity e.g. Chernobyl, etc.all beyond the control of the farmer?
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