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1.  About Perfumes.

§ 1.1 Definition of Perfume: Conventionally, a perfume is a blend of natural and synthetic materials presenting a pleasing odour. The word perfume derives from “per fumum”: literally through the smoke (referring to incense and resin burning). Whereas “fragrance” is an alternative term for perfume, the word “scent” may, according to the context have other connotations e.g. the scent of an animal. Nevertheless all terms may be used as appropriate. 

The concentration of natural components may typically amount to 1-2% in commercial high street perfumes, to 100% in natural perfumes. The number of components (natural + synthetic) in commercial perfumes may range from 10-12 in a household fragrance to over 200 in an extrait perfume.

100% synthetic perfumes are often lacking in interest, completeness and pleasurable perception. It is therefore unlikely that the small amounts of natural materials will ever completely disappear from many commercial perfumes.

A perfume should be skin safe, not irritating or sensitising, the odour profile should not change with time, the colour and odour should not be affected by light (difficult as most perfumes are packed in clear bottles), the theme of the perfume should be constant throughout he evaporative cycle, and the perfume itself should be powerful, diffusive and persistent on the skin. Perfumes for toiletries and household products must be stable in their environments, which can often be aggressive (e.g. toilet cleaners).

§ 1.2 Definition of Natural perfumes: A perfume composed of 100% natural ingredients, where a natural ingredient is obtained exclusively by physical means from vegetable (or animal) source either in their natural states or as normally processed for human consumption. Having said that, there is no universally clear understanding on the fine tuning of what constitutes a “natural” ingredient – aromatherapists for example might ideally require natural essential oils that are “complete”, pure (unadulterated) and unrectified, whereas a trained perfumer might use a fraction of an absolute obtained by molecular distillation or (say!) by zone refining. Both can be considered “natural”.   

Many natural perfumes constructed by hobbyists are simple mixtures and accords of 3-6 ingredients, although those constructed by conventionally trained perfumers may be very complex, and use materials largely unavailable to amateurs (e.g. mixed sesquiterpene alcohols ex vetiver oil – called “vetiverols”). 

100% natural perfumes may show inferior keeping qualities compared with synthetic perfumes.

§2.  Cosmetic Products – A Working Definition.

Perfumes come within the definition of cosmetic products, and so it is important to precisely define this term.

A “cosmetic product” refers to any substance or preparation intended to be placed in contact with the various external parts of the human body (that is to say, the epidermis, hair system, nails, lips, and external genital organs) or with the teeth and the mucous membranes of the oral cavity with a view to cleaning them, perfuming them, changing their appearance, correcting bodily odours, protecting them or keeping them in good condition.

[They are not deemed to prevent or cure a disease or interfere with normal bodily processes. They can, however, have a secondary preventative process which may/may not be deemed medicinal by the MCA].

Perfumes are not just about high-class perfumery. For example:

Perfumes for Toiletries include foam baths, shampoos soaps, talcum powders. Tend to be lower cost than extraits, but may have to have the same feel of complexity as extrait perfumes. They have to demonstrate performance in application i.e. a foam bath perfume has to power out of a base, or a pot-pourri perfume has to last on the petals as well as be diffusive in the air. Toiletries for aggressive media may be constructed of simple powerful accords, because of the limited number of materials available for this environment.

Household perfumes are for functional products e.g. toilet 

cleaners, washing-up liquids, air freshners (gels, wicks, electric systems), detergents, surface cleaners.

Room fragrances – candles, joss-stick perfumes, incense are arguably in a separate category of fragrance products.

§3.  Fragrance & Healing: an opening thought.

· There is an emergent trend underpinning the feeling that fragrances are expected nowadays to be more than just attractive smells – they must also have a recognisable function! A dearth of aromatherapy blends, aromatherapy and aromachology fragrances have been commercially available in recent years, perhaps echoing the former historic rationale behind their popular usage.

§3.1 Prof. Paolo Rovesti  (1980)  ….ever since the remotest times the fumigation’s of certain aromatic plants have been employed as tranquillisers, antispasmodics in the case of erethism [irritability] and high nervous tension and conversely, as excitants against fainting fits and depressive states”. 

Whilst at Milan University, Rovesti considered green notes to possess both anxiety-relieving and sedative effects, and so were more suitable for those suffering from nervous tension. Anxiety - relieving oils listed by Rovesti included bergamot, lime, neroli, petitgrain, lavender, marjoram, violet leaf, rose, cypress, opoponax. Against depressive states: lemon, orange, verbena, jasmine, ylang ylang, sandalwood.

§3.2 As an example of how published findings might support aromachological claims for perfumes Akutsu H. et al. (2002) studied stress-induced hypothermia (“emotional fever”) in male rats by transferring to new cages, in which their bedding had been sprayed with a 0.03% solution of either lavender oil, a green odour (cis-3-hexenol and trans-2-hexenal) (-pinene or triethyl citrate (control). The cage - transfer protocol resulted in a 1(C rise in body temperature through stress-induced hyperthermia in the test animals, but it was found that (-pinene and the green odour mitigated against the effects. No explanation for this autonomic response was suggested, but it occurs to this author that this is an example of “bio-therapeutic “feedback from the type of odours which would be found in the environment – such that the animal can react reacts in an emotionally more positive way. The phenomenon of stress-induced hyperthermia also occurs in other mammals such as rats, mice and humans.

§3.3 ……And following on from the above paragraph, perhaps by co-incidence – or maybe by design – an aromachology fragrance launch by Shishedo in 2000 (“Zen”), claimed to relieve stress featured a fresh green leafy nature-inspired top note, although the idea may not be so very new. J.R. King  (1988) describes the concept of fragrance enhanced relaxation whereby fragrance relaxation imagery is conjured up via seaside fragrances (which may relate to positive experiences from childhood via seaside holidays). King goes on to describe woodland, floral and hay fragrances (where, in the latter example, the grass green note is provided by the synthetic: Triplal) as further examples for fragrance relaxation imagery. 
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§4. Brief notes on Preparation of Raw Materials.

Note: It is outside of the scope of this present paper to fully describe all of these topics; the student should pursue those areas with which they are not familiar. Suitable references to further study   can be found in Natural Aromatic Materials – Odours and Origins  (2000) written by the author.

§4.1 Methods of Distillation.

· Water

· Water and steam

· Steam

· Dry

· Molecular  (also called Short-Path or Falling Film/Wiped Film distillation). Carried out under ultra-high vacuum conditions 10-3 to 10-6 psig, and enables viscous materials to be directly dry distilled. Molecular distillates are common raw materials in conventional perfumery.

· Field/Box distillation etc

· Steam stripping

· High vacuum fractional distillation

· Rectification

· Adiabatic techniques e.g. spinning band, spinning cone.

· Hydrodiffusion.

§4.2 Enfleurage 

The principle of the enfleurage process is to absorb the delicate molecules of flower scents, which still emanate from certain flowers after picking, into cold fat, and then to solvent extract the fat to obtain the concrete, and then the absolute via alcoholic extraction. Steam distillation cannot be employed to obtain the essential oil from many flowers, as the delicate odourants are destroyed. High labour costs in developed countries (e.g. S. France) have restricted this technique of enfleurage, although it is still practiced in India. 

§4.3 Essential oil qualities

· Organic

· Terpeneless

· Folded

· Rectified

· Sesquiterpeneless

· Mechanically expressed

§4.4 Extracts

· Solvent

· Carbon dioxide (CO2) is a liquid below 31ºC and at pressures of above 1071 psi, and to prepare the more essential oil-like extracts, temperatures 0º to +10ºC and 50 to 80-bar pressure are normally used. Liquid CO2 will selectively dissolve non-polar and slightly polar compounds with molecular weights up approx. 250 (such as mono- and sesquiterpenes) but not tannins, sugars, waxes etc. 

§4.5 Gum-oleoresins

Exudates of plants/trees, which are produced in response to wounding. Taking myrrh gum oleoresin as an example, the product consists of gum (sugary oligosaccharides etc), essential oil and resin (di- and tri-terpenoid components such as di-terpene acids and other derivatives). The gums themselves are often capable of resinification or hardening on exposure to air.  Gum-oleoresins are only partly soluble in alcohol, and can be very “messy” to work with as ingredients. For example elemi gum residues are best cleaned up with d-limonene, and in the past more than one major fragrance house has sub-contracted elemi oil production from elemi gum to avoid clean-up downtime on expensive industrial plant!   

§4.5 Oleoresins

Produced by the solvent extraction of gum oleoresins, they are usually encountered as viscous liquids. Widely used in the food trade, where are specifications set by the FCC etc. Some oleoresins are much under-used, as they offer interesting odour qualities, but they may not be completely soluble in ethyl alcohol

§4.6 Resins

These consist of the exhausted oleoresin from which the volatile essential oil has been removed. They often have little odour value unless oil removal has been incomplete, and may not be soluble in alcohol.

§4.7 Tinctures

Examples: ambergris, castoreum, civet, musk, tonka bean, benzoin and vanilla. Tinctures are made by grinding and macerating materials in hot or cold alcohol (usually 95%+). The maceration process may extend to days/weeks before filtering. Tinctures “bring out” many fine qualities in the raw materials, which may not be immediately apparent if smelled undiluted. Early perfumery made a considerable use of these materials. Ethical and toxicological constraints now govern usage in conventional and natural perfumery.

§4.8 Concretes.

Flowers that are unsuited to steam distillation may be extracted with solvents (often hexane; formerly benzene*, cyclohexane.) to give waxy solids containing the fragrant principles of the flower. Examples of flowers which can be steam- or hydro-distilled to give floral essential oils, are those of rose, neroli bigarade, and ylang-ylang. Examples of flowers which cannot be stream distilled satisfactorily are lily of the valley, lilac, hyacinth, mimosa, acacia, gardenia, narcissus, violet, jonquil, jasmine and tuberose. Small amounts of concretes can be used in perfume formulations (where the co-solvency of other components may hold a certain proportion of the material in solution), and in cosmetics, but concretes of course are not completely soluble in alcohol of themselves.

* Benzene has been largely eliminated as a suitable solvent on carcinogenicity grounds
§4.9 Absolutes.

The ethanolic extracts of concretes that yield the valuable alcohol soluble fragrant principles of flowers and/or other plant parts (leaves, roots, stems, seeds etc). Pigments are also extracted, usually at high levels. Modern requirements for low colour perfumes means that some decolourised absolutes and derivatives are commercially available. Absolutes can be prepared from many different aromatic plant structures e.g. stigma, petals, leaves, roots, seeds etc. Not all “absolutes” are true to definition; some may miss the concrete stage (see Natural Aromatic Materials-Odours and Origins for further details).

§4.10 Essence oils

When manufacturing concentrated citrus juices, volatiles (aldehydes, monoterpenes, sesquiterpenes) may be recovered by vacuum stripping condensation rectification and concentration processes, generally termed essence recovery, to give essence oils e.g. apple essence oil.

§4.11 Juice oils

Arise from the natural presence of distinct oil sacs in citrus juice cells (as opposed to the flavedo oil sacs), and may give an oil relatively higher in esters and lower in aldehydes than the cold pressed oil. Confusing, oil recovered from single strength juice during de-oiling processing is also termed juice oil, although its origin is mainly from the peel.

§4.12 Attars

Are traditional Indian perfume materials made by condensing vapours from a still filled with fragrant plant material directly into a base material, usually sandalwood oil or for cheaper products, liquid paraffin. The stills are traditionally made of copper, connected by a bamboo pipe to a water-cooled receiver.

§4.13 Balsams.

These materials are usually natural exudates containing balsamic-smelling materials such as cinnamic acids, cinnamates, benzoic acid, benzoates. Balsams are usually obtained from the barks of plants or trees by tapping.       
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§5. Benefits of Fragrances

Physiological effects: Mood

Current EU legislation (7th Amendment to the Cosmetics Directive, CHIP III etc.) has dwelt on the drawbacks of perfumes containing some allegedly harmful ingredients in terms of allerginicity etc. 

Little attention has been focussed on the beneficial properties of perfumes. For example there are a few papers which deal with effect on mood for, such as:

§5.1 Minor but beneficial mood changes can be evoked by fragrances which can help in stress reduction and enhance well-being. Mood- profiling studies reporting increases in happiness, relaxation etc. and reduction of irritation, depression, apathy have been reported for Muguet and Douglas Fir fragrances for example. (- through Warren C. & Warrenburg S. (1993).

§5.2 Dr. Knsako in Chemical Senses presented a review entitled “Olfaction Behaviour and Individual Differences” reporting environmental scenting of banks and officer buildings in Japan and on store managers who use scents to increase productivity or increase store sales. Topics also explored were effects of odour on task performance and approach behaviour - see also  Knasko S. (1989) and (1995).

More detailed knowledge on the effects of fragrances on mood, behaviour etc. may be gleaned from obtained a variety of sources:  e.g. from books on psychology and fragrance such as that of S. van Toller & G. Dodd. (1992), from reviews on individual fragrance raw materials (such as those in the AIA series written by the author), or from periodicals such as The Aromachology Review.
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§6. A (VERY) BRIEF HISTORY OF PERFUME.

For more detailed information on this topic, see books reviewed on the authors website: www.TonyBurfield.co.uk .

Since early times perfumes have been produced, since the time of the Ancient Egyptians and the Bible. Former great perfume trading centres included Babylon, Nineveh and Carthage. As the Roman Empire expanded, use of perfumes became more widespread. Great explorers like Marco Polo, Magellan and Columbus expanded the use and scope of available perfumes in their search for gold and spices. However for some time perfumes were the possessions only of the rich and famous - it was only the development and growth of the major fragrance houses that bought perfumes to the masses.

§6.1 INDIA

The prescription of plant extracts for therapeutic medicinal purposes dates back to the Rig Veda (4500 – 1600BC). Ayurvedic medicine evolved in the period 2500-600BC, and today gives health care to an estimated half a billion people. However the therapeutic principles of many of the Ayurvedic crude drugs still need to be ascertained.  Nowadays many perfume raw materials are produced & exported from India because they are native to India or because they may be too expensive to produce in the West e.g. many floral oils and absolutes such as Jasmine, Kewda, Ginger Lily and Henna.  

In 1975, Dr Paolo Ravesti found a terra-cotta distillation  apparatus in the Indus valley in Pakistan, together with perfume containers made of the same material, and carbon dating puts this at 3000 B.C., much earlier than we conventionally believe that distillation became practiced for the isolation of essential oils. We believe that terra cotta vessels with plugged orifices of woven materials were used so that when fragrant plant materials were covered with boiling water the vapours impregnated the material, which was subsequently wrung out to isolate the oil.

With so many fragrant items abounding in India it is not surprising that perfumes have featured in Sanskrit writings as long ago as those of Kalidasa from 2000 BC, and that to this day Hindu devotions continue to use scented flowers and raw materials.  

§6.2 ANCIENT EGYPTIANS 
Many historians assume the Ancient Egyptians associated perfumes with immortality, from the use of perfumed substances in embalming, and via the fact that mummified former beings were buried with perfumed substances. They had knowledge of incense (gums including myrrh, resins and aromatic woods), cosmetics (such as kohl for the eyelids – made from antimony, and henna applied decoratively to the hands), embalming with oils (cassia and myrrh were used amongst others), and some appreciation of massage and reflexology. Anointing the skin with pleasant smelling oils originated with the Egyptians and was taken up by the Romans, the perfumes themselves being made via the extraction of aromatics/flowers with oils fats and wine. Oils for bathing were kept in pots shaped like fishes or ducks. Sesame oil, balanos oil (from the fruits of Moringa peregina) croton oil and almond oil were all used to extract perfumes from flowers and herbs, and the Egyptians were also aware of the mechanical pressing citrus fruits to prepare citrus oils. 

Recipes for perfumes and cosmetics can be found in the Edwin Smith Surgical Papyrus (approx 1600 BC) and the Ebers Papyrus (approx 1550 BC). Priests made offerings in temples three times a day, each time using a different incense made of gums & resins (resins in the morning, myrhh at noon and kyphi at night: see below. Kyphi (“welcome to the Gods”) incense was one such offering, burnt at sunset, and Plutarch states that kyphi “could lull to sleep, allay anxieties and brighten dreams….it is made of things that delight most in the night.” 

An article on the famous perfume kyphi was given by Helen Studd (2002). She reported that perhaps the definitive work on unraveling the formula for the famous Egyptian solid ball-perfume kyphi has been accomplished, after 6 years of research, by fragrance experts from L'Oreal. This was accomplished with the aid of finding and examining oils in 500 toiletry vessels looted by Napoleon's forces, and by translating hieroglyphics of plants and ingredients from pictorial recipes on 2 temple walls! The recipe for kyphi is given in full below: 

“Grind up 270 g of reed roots (Acorus calamus) lemon grass, pistachio nuts, cinnamon, mint and the wood of the myrtle tree. Separately grind up 270 g of juniper berries, Chaerophyllum (a green leafy herb) and Cyperus longus roots (equivalent to the Spanish “horchata”). Mix the two powders together and continue with grape wine. Mix with 1.8Kg of skinless, seedless grapes and  2.25Kg of palm wine. Leave for 5 days. Then bring 1.2Kg of incense and 3Kg honey to the boil and reduce to 3.36Kg. Mix with the other ingredients and leave for a further 5 days. Add I Kg ground myrrh. Mould into round balls about 1 cm diameter. Put the perfume in a long pipe and burn.” It may be that Chaerophyllum above is chervil, native to the Middle East.
 

§6.3 ROMANS

The Romans developed an elaborate system of bathing but perhaps owe some if their extensive use of perfume to the conquering of a Greek area of S. Italy called Magna Graecia, and eventually the use of incense in religious observance followed similar lines to those established by the Greeks. The Romans had several different sorts of unguents, fragrant solids (“hedysmata”) such as quince, almond or rose, liquids such as spice flowers (“stymata”), various gummy materials, and perfumed powders (“diapasmata) on a mineral base such as talc powder. Fixed oils used to digest vegetable matter included ben, olive and sesame oils. Of the expensive blended perfumes which could be easily procured, “nardinium” is believed to have contained calamus, oil of ben, labdanum, spikenard, balm of Gilead and myrrh. Raw materials were bought in from afar - frankincense was used by the Romans and was in great demand. In the millennium before Christ the camel was domesticated and used to transport frankincense overland from Dhofar, Eritrea and Somiland. 

§6.4 ANCIENT GREEKS

The Greeks considered perfumes had a divine origin and used perfumes as offerings to their Gods, to fragrance their homes and their bodies, as medicaments. The first perfume author is believed to be Theophrastus of Eresus (4th Century BC) who wrote a paper called “Concerning Odours” chronicling the methods of preparation and uses of perfumes including the medicinal properties. He was aware of the deleterious effects of sunlight on perfumes, and detailed blending techniques using materials from various parts of the plant, and describes rose, gillyflower and saffron perfumes, as well as the use of galingale, cedrat, cardamom, iris, ginger grass and other spices. Theophrastus described the perfume “kypros” as originating from henna flowers (Lawsonia inermis) soaked in wine and then squeezed. Others consider it prepared from seeds from cyprus tree boiled in olive oil to make a sweet unguent.
§6.5 ARAB CULTURE

Traditional medicine in the Arabian Peninsula is based primarily on the Greco-Arab system of medicine (Unani tib) in which a holistic approach is taken to treatment. The method is based on the classic Greek medical system of the four bodily humors of blood, phlegm, yellow and black bile and their relations to the four elements earth, water, air and fire. In addition the concept of the four qualities of wet, dry, hot and cold are integrated with that of the bodily humors such that each of the four humors is assigned a quality. Maintenance of the balance between the humors is vital for perfect health, and any imbalance of the four humors leads to ill health. Medicinal herbs and certain foods are prescribed in order to restore that imbalance. In addition foods especially vegetables and fruit are prescribed to restore the imbalance. The concept of bodily humors comes from the ancient Greek medicine of Hippocrates. The bodily humors and the  “qualities” of these humors and treatments were acquired by the Arabs through the works of Galen (AD 131-201) and Discorides (1st Century AD). During the 5th Century Galens works were taken by the Nestorians and taken to Persia. They also translated several Indian books from Sanskrit during the 9th to 13th centuries with the rise of Islam medical works were translated into Arabic and adopted by Arabian scholars.

In Islamic culture the rose has always been revered, and is used to sanctify mosques and in religious occasions. 

§6.6 THE HEBREWS

Like the Egyptians, the Hebrews used perfumes for much the same purposes in sacrificial offerings and for personal anointing. Balm of Gilead was a frequently referred to sweet resin. Kohl for decorating the eyes was also used by Hebrew women. The Holy Anointing oil of the Jews, used at the tabernacle in Jerusalem was quoted in the Bible as comprising: 500 shekels of myrrh, 250 shekels of sweet oil of cinnamon, 250 shekels of calamus (pressed from the roots), 500 shekels of cassia, to which was added I hin of olive oil (NB I shekel = ½ oz; I hin = 1.5 gallons).

§6.7 LOOKING FORWARD.

All fragrances were originally based on natural products, prior to the introduction of synthetics in the second half of the nineteenth century. Colognes were originally constructed by immersing plant materials in alcohol, the alcohol concentrated by distilled the major part off (often down to one third of the original bulk), and citrus and other oils were added e.g. as in the popular fragrance type: Millefleurs. In addition small amounts of tinctures of musk (such as Tibetan tonquin musk), civet and castoreum were often added to “bring the perfume to life” – civet especially being used for muguet and lily of the valley perfume types and ambergris best for Eau-de-cologne. Synthetics allowed perfumers to take the construction perfumes into areas, which were impossible to reach before. Synthetics themselves have a singular intensity, which can add a distinctive note to a perfume – whereas effects which are achievable with naturals tend to be more full bodied and rounded. 

§6.8 A HISTORIC SEQUENCE FOR EARLY PERFUMERY.

10th Century – an Arab physician Ibn Sina (Avicenna AD 980-1037) attempted to distil flowers to obtain oil. The process was imperfectly understood, but Avicenna managed to produce some rose otto, and quantities of rose water. Up till then, the volatiles of rose petals and water warmed up in earthenware jars had been observed as condensates around lids of the vessels, and various processes, including the employment of white wool were used to soak up these volatiles. Squeezing out the wool allowed the oil to be separated from any moisture. Water cooled condensers became common from 1150, with the worm or elongated  coiled condenser appearing much later – around 1420 as described by Wenod. Arab scholars such as Al Jawbari (13th Century) and Al Dimasqui (d 1327) developed the techniques of distillation and in the 13th Century Iran became the centre for rose oil production before it spread into the Ottoman province of E. Roumelia (now Bulgaria). In Arabian perfumery besides frankincense and rose, myrtle and jasmine were commonly used.

Ibn Sina’s epic book The Cannon of Medicine (14 volumes) was translated into Latin and has formed the basis of European medicine into well into the 18th Century. 

Hildegarde von Bingen (1098-1179) writes “Causes (of Illness) and Cures” and gives herbal cures, especially mentioning use of lavender.

1320 In Modena, alcohol distillation industry set up, following experience of Black Death – which highlighted the germicidal properties of alcohol.

1370 Hungary Water first prepared by Queen Elizabeth of Hungary. Men and women both extravagantly used powdered aromatic materials as bodily perfumes.

Richard the First’s conquest of Cyprus bought home many perfumes, including Chypre. Knights returning from the Crusades introduced many eastern perfumes into Britain.

1379 Eau de Carmes compounded by Nuns of the Abbaye St. Juste for Charles V of France. Comprised of Melissa officinalis, angelica and other herbal oils.

1493-1541 Paracelsus was a physician and chemist utilised distillation to produce essential oils, which he called quintessences.

1548 Paris perfumes its fountains for festive occasions.

Philip Augustus grants French perfumers a charter in 13th C to be renewed in 14 & 16th C and the again by Louis XIV in 1658

1568 Lavender-water was distilled in still-rooms of country houses to produce lavender-water but it was cultivated on a larger commercial scale at Hitchin in Herts in 1568, subsequently to be grown in Mitcham, Carshalton and Beddington (Surrey), and then Market Deeping. Small amounts were also produced at Long Melford and near Ramsgate in Kent.  As well as being used for scenting linen, English Lavender oil was used for lavender water, eau-de-cologne and high-class perfumery. Lavender oil was used occasionally used in soap perfumery (generally the cheaper Lavandin was employed) but in high-class soaps it was often used together with jasmin and mimosa; styrax or similar oleoresin being employed as a fixative. Other oils employed were bergamot, rosemary, red thyme, patchouli etc.  

1575 Edward de Vere, Earl of Oxford, returns from Italy with perfumed gloves and other fragranced items. Queen Elizabeth was very taken with the gloves. Her favourite dry perfume was said to be sweet marjoram and gum benzoin, dried and bottled. 

1447 Thomas Norton from Bristol writes the Ordinall of Alkimy which describes odours of perfume materials as a guide for alchemists. 

Frangipani (named after a Roman nobleman) used for scenting gloves, is compounded form every known spices in equal amount and as much weight again in orris-root, with the addition of 1% musk and civet respectively. The perfume was made into a paste. Alcoholic versions of the fragrance were produced later.

Peau d’Espagne referred to leather perfumed with frangipani, and the odour of Russian leather. Many historians describe the Moors in Spain who worked leather incorporating Arab fragrances, which used citrus, rose and musk notes.
1500-1600 Distillation of essential oils becomes widely practised. One distributor in Narbonne listed 61 different oils.

1560 Tombarelli from Italy starts flower oil and aromatic water production in Grasse.

Approx 1670 the Marechale d’Aumont marketed a powder (La Poudre de Marechale – sometimes called Marshall – said to be prepared for Madame Marechale d’Aumont), which is regarded as the prototype of great modern perfumes. Its great value was in its substantivity – the long lasting qualities of the powder contrasted strongly with lighter perfumes and unguents such as rose water and “kypros” which rapidly lost their fragrance after application. 

One version of the formulation for powder (La Poudre de Marechale) is as follows: 

4 oz ambrette

4 oz clove wood

4 oz coustadon

2 oz calamus

2 oz Florentine iris

1 oz cloves

1 oz dill seeds

1 oz dried lemon peel

1 oz dried orange flowers

1 grain of ambergris

Crush and pass through silk sieve, bottle powder. Later alcoholic extraction of the powder was used to make a fragrance. Distillation was not involved, possibly of the only reasons for its persistence and tenacity.

La signoro Maddelena said to be Italy’s greatest perfumer! 

1708 Charles Lilly markets scented snuffs and perfumes next to the Fountain tavern in the Strand. Mentioned in The Tatler 1710. Rimmel was to take over his shop in early 1800’s.  

1709 Eau de Cologne, marketed for antiseptic properties. Originated as Kolnisches Water (John Maria Farina) and was probably intended as a cordial (like several perfumes of this period). Several versions of recipes exist, one interpretation of original recipe holds that highly purified alcohol from potato fermentation is used together with spirit of rosemary, honey-water, eau des Carmes (mixture of citrus oils) and essences of neroli, cedrat and lemon. Note that this version of the composition has no floral notes, but is more a bouquet composition. Some variations substitute lavender for rosemary, or thyme for rosemary. Yet other French versions employed gillyflowers to add a floral note. Cynthia Clare Simonis (1984) considers that bergamot oil, lemon oil, sweet orange oil, lavender oil, orris root, neroli oil and rosemary oil were likely constituents although melissa, thyme, origanum ambergris or orange flower water might have also contributed. Clare Simonis also comments that the fragrance is unstable - very prone to oxidation because of the high “terpene” (monoterpene hydrocarbon) content. The oils can be rendered more soluble by using terpeneless oils. The Encyclopaedia Roret (1834) gave the following formula for JM Farina type cologne:

Bergamot oil 6.2Kg

Lemon oil 3.1Kg

Neroli oil 0.8Kg

Clove oil 1.6Kg

Lavender Oil 1.2Kg

Rosemary oil 0.8Kg

Alcohol (90%) 100 litres.

Addition of modern oxygenated synthetics - or natural isolates -(citral, linalyl acetate, (-terpinyl acetate) allows alcohol of lower strength to be employed.  Colognes also included Mimosa cologne a variation on Eau-de-cologne produced by adding 0.5% mimosa absolute. In the  UK, the use of rose or rose geranium to impart a floral note was common – with often had a greater residual lingering effect on the skin rather than a perfumed strip. 

Other perfumes of that period (up to the introduction of Fougere Royale) were Millefleurs, Mousseline, Bouquet d’Esterhazy, Jockey Club and Rondeletia. None of these are particularly stable perfumes, being comprised of washes, gums and infusions, until the advent of synthetics.

Powders were used widely and consisted of essential oils mixed with talc, and sometimes china clay and starch, sifted through silk screens. Ground orris root was a constituent frequently used to powder wigs. 

1711 Wlliam Bayley another famous perfumer sets up in Long Acre, then to Cockspur Street. 

1719 Neuman isolates thymol from oil of thyme Thymus vulgaris, but history usually remembers thymol as being first isolated from horsemint Monarda sylvestris in 1846 by Arppe.

1720 Sir Richard Mead a famous physician disclosed his views on combating the plague, dismissing pomanders and advocating the use of wine or vinegars soaked in herbs. Vinegars were kept in fashionable gilt or gold or silver boxes called vinaigrettes.

1730 Juan Famenias Floris from Minorca set up as hairdresser and wig-seller in Jermyn street, diversified into toilet waters, soap, scented powder perfumes. House of Floris granted royal warrant in by George IV in 1821. 

1734 Revillon established

1774 Menthol crystals obtained from peppermint oil.

1775 Jean Francois Houbigant opened a perfume shop in No. 19 Faubourg Saint-Honore, selling (at first) perfumed gloves, then eau de Mousseline, eau de Millefleurs, eau de Chypre and Poudre a la Marechale. By 1801 he called himself Marchand Parfumeur. Eventually in 1880 the shop passed to Paul Parquet (see below). Interestingly Millefleur formulations included thyme oil, the odour of which became unpopular due to association with medical-preservative smell of hospitals.

NB gloves were powdered to remove animal odours, and to combat the smells of curing (they were frequently cured in urine!). Arabic glove perfumes of rose, musk and citrus oils were acquired by the Muslim inhabitants of Spain, and many famous Spanish perfumes for leather etc. originate from there.

1787 First mention of Grasse flower industry by Papon who commented on orange, citron and Spanish jasmin odours scenting the air. 

1798 Eau de Lubin (Lubin) launched by Pierre Francois Lubin (1774-1853). This toilet water was popular throughout the Napoleon period.

1799 Gold Metal Cologne (Atkinsons) launched

1796-1843 Steam, vacuum and fractional distillation techniques invented.

Josephine, consort of Napoleon, promoted fashion of the age, was associated with promotion of rose fragrances, eventually retreating to Malmaison.  Napoleon used 60 bottles of rosemary cologne a month but objected to Josephine’s love of fragrances preferring her natural “three days unwashed” odour – said to be the inspiration of “Je Reviens.” 

1817 Marie-Louise, concubine of-, but estranged from, Napoleon retires to Parma and encourages further plantation of violet water at the monastery of San Giovanni Evangelista. Violet notes were popular in this period.  

1820 Dodge-Olcott established

1828 Pierre-Francois Pascal Guerlain manages perfumery and shop on rue de Rivoli. His later clients included Empress Eugenie de Montijo (Spanish-born consort of Napoleon) for whom he created eau de Cologne Imperiale in 1861. His son Gabriel continued as a perfumer went on to create “Jicky”.

1829 Schimmel established

1833 Dumas & Peligot identified cinnamic aldehyde in cinnamon oil.

1834. Nitro-benzene synthesised by Mitscherlich (“oil of Mirbane”). Used in soap perfumery (until discontinued on toxicity grounds).

1835 H.E. Robiquet (1835) extracts jonquil flowers with ether. Solvent extraction investigated later in Algeria by Millon (1856)  Later taken up as a patented process by Hirzel (1876) using petroleum ether as the most suitable solvent. A reference in Perfumer & Essential Oil Record of 1921 charts the development, of extraction which initially using poor quality solvents and held high evaporation costs, preventing progress, until by a 1890 commercial process had gradually developed by those working in the same field: Charabot, Chiris, Garnier, Massignon, Nandin, Piver, Roure, Vincent. They found of course, that many flower oils do not yield essential oils on steam distillation: acacia, mimosa, jasmine, hyacinth, tuberose, jonquille, violet etc.; some do however: rose, neroli bigarade, ylang etc. 

1838 J. Liebig and F. Wohler identify benzaldehyde, responsible for the flavour of bitter almonds.

1840 Pelouze isolated borneol from Pine oil. Bourgeois established same year. 

1842 Cahours isolates anethole from Star Anise. In the same year, Rimmel (trained by Loubin) succeeds his father in the family perfumery business, later to design the Fountain of Perfumery at the Great Exhibition in 1851.

1843 Methyl salicylate identified as main component of oil of Wintergreen.

1849 Molinard established

1850 LT Piver established

1853 Aliphatic aldehydes researched by Bertagnini and Pirie

1858 Worth (Empress Eugenie’s dressmaker) established. Worth was later to link perfumery with haute couture.  

1861 Eau Imperiale (Guerlain)

1862 Roger & Gallet succeeded JM Farina.

1868 Coumarin was synthesised by Sir William Perkin and isolated from Tonka beans, who also discovered a synthetic route to bitter almond oil. The distinguished perfumer Guy Robert (1996) pointed  out that coumarin was produced and used in perfumery bases years before the  “official discovery” of a commercial process. Coumarin was popular as a new mown hay note, later coumarin and amyl salicylate together were used for the same purpose. This theme (hay meadows) is not popular today. 

1869 Heliotropin discovered.

1870 English Lavender (Yardley) launched

1871 Fritsche established

1872 Citronellal isolated from Java citronella oil.

1874 The structure of vanillin, which crystallises out on outside of vanilla beans during curing, was elucidated by Tiemann and Haarman (prepared it from guaiacol). 1877 anisaldehyde synthesised (the latter used in Guerlain’s Apres l’Ondee)

1876 Vanillin synthesised by Reimer, initially from its glucoside in pinewood sap. 

1877 Coumarin synthesised by Perkin.

1880 Quinolines prepared by Skraup

1882 Fougere Royal (Houbigant) a fern perfume, created by Paul Parquet, to be especially important as soap perfume. Used synthesised coumarin extensively

1884 Identification of limonene and dipentene by Wallach.

1885 Quinolines synthesised, leading to the development of leather-chypre perfumes e.g. Cuir de Ruisse (Chanel 1924), and later Robert Piguet’s Bandit.

1889 Jicky (Guerlain). Said to be the first vertically structured fragrance, with fresh top notes of lemon bergamot & mandarin, middle notes of jasmin & rose, vetiver, orris and patchouli, and end notes of coumarin, civet, benzoin, amber and vanillin. 

1890 Synthetic vanillin produced

1891 Rhodinol produced

1896 Le Parfum Ideal (created by Paul Parquet for Houbigant) contained a number of synthetics: coumarin, musk ketone, eugenol, and methyl ionone. 

Amyl salicylate synthesised an incorporated into Le Trefle Incarnat (1896) and later into Floramye (1903) created by Louis Armingeat, 

then Reve d’Or (Pivet 1926) - created again by Louis Armingeat using amyl salicylate + aldehyde MNA. The first aldehydic fragrance? 

Quelques Fleurs (Houbigant 1912) - Hydroxycitronellal (first use, discovered in 1908), amyl salicylate plus lilac, rose, jasmin, methyl nonyl acetaldehyde. Honeysuckle note. Created by Robert Bienaime (and  later Tweed (Lentheric 1935)).  

1896 Synthetic camphor produced

1897 House of Louis-Toussaint  Piver acquires Pierre Armingeat (lab chemist). Went on to create perfumes such as Pompeia (1907), Esperis (1911) and Volivole (1912). 

1898 Discovery of Ionones (oil of violets) announced by Tiemann & Kruger. Same year Syndicat des Parfumeurs – Distillateurs des Alpes Marimes (reflecting the larger scale Grasse industry) is formed.

1900 Coeur de Janette (Universal Exhibition : Parquet). Used violet carnation and neroli

1902 Vera Violetta (Roger & Gallet) 

1903 Phenylethyl alcohol produced

1904 Rose Jacqueminot – methyl ionones

1905 Floramye (Piver) used aldehyde C12 MNA

1905 L’Origan (1905, Coty) Coumarin, heliotropin, ambreine

1907 Violette Purpre (Houbigant)

1908 L’ambre Antique. Undecalactone discovered. 

1912 Quelques Fleurs. Created by Robert Bienaimé at Houbigant set the fashion for light floral (instead of heavy Chypres). Incorporated use of hydroxycitronellal (synthesised in 1908) blended with amyl salicylate, lilac, rose, C12 MNA and honeysuckle notes.

1912 L’Heure Blue (Coty) violet notes associated with carnation and orange blossom

1913 Old English Lavender (Yardley)

1917 Chypre (Coty) the chypre accord being comprised of based on oakmoss, bergamot and patchouli.

Better description : Oakmoss, bergamot, patchouli, sandalwood, vetivert, various balsams, clary sage, touches of rose, jasmine, castoreum. Created by Francois Coty.

1920 Mitsouko – Guerlain - used gamma-undecalactone to produce the first of the fruity chypres. 

1921 Chanel No 5: The first of the fatty aldehyde fragrances.

1923 Dandy (Orsay) also aldehydic

1924 Cuir de Ruisse (Chanel) incorporates quinolines. 

1926 Bois des Isles (Chanel 1926). Ambergris type with Coumarin, Heliotropin, Vanillin. Contains 50% Sandalwood oil.
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§7. FLORAL WATERS EXAMINED

§7.1 Rose attar (oil of damask rose) and Rosaceum an ointment of rose oil and honey and rose water itself were lavishly used in perfumes and cosmetics in ancient Persia, Egypt, Greece and Rome. Jehangir, according to Persian legend, whilst walking with his bride in his palace gardens along the canals and fountains (which were decked with rose petals for the celebrations), noticed an oily film on the waters produced by the action of the sun on the roses. Being fascinated by the sweet odour, he ordered the material bottled for further use and from there forward attar of roses was considered the most precious of perfumes (see Ernst & Johanna Lehner (1960)
§7.2 Honey-water (Aqua Mellis) was used by the Arabs by distilling a mixture of honey, gum arabic and water. It subsequently became popular again in the reign of James II, and was produced by distilling a mixture of: 

100 parts of coriander fruit 

9 cloves


6 nutmegs

6 parts gum benzoin

6 parts of styrax 

6 vanilla pods 
10 parts of yellow lemon rind. 

Put all parts into alembic with a litre of French brandy and stand 48 hours to 1 litre of distillate add 150 parts damask rose water, 150 parts orange flower water, 0.1 parts of musk and 0.1 parts of ambergris. Later used as a hair-wash

§7.3 Hungary water. – an alcoholic perfume made from verbena, rose-water and the tips of rosemary. Other sources say rosemary together with lavender & marjoram, or even orris. Associated with Queen Elizabeth of Hungary, who obtained the product from a hermit (?), the seventy year old Queen’s beauty was transformed by it, so that she was proposed to by the then King of Poland. 

§7.5 Carmelite water. 

A toilet water made by the nuns of Carmelite Abbey of St. Just in the 14th Century. According to a recipe quoted by Roy Genders (1985) - use 500g lemon balm leaves, 60g lemon peel, 30 g of nutmeg. Cloves, coriander seed and chopped angelica root. Place in home still with 1 pint (568ml) orange blossom or elderflower water and 2 pints alcohol. Slowly distil, collecting the toilet water after condensation.
§7.4 Eau de Cologne - marketed for antiseptic properties. Originated as Kolnisches Water (John Maria Farina) in 1709 (?? – accounts vary) and was probably intended as a cordial (like several perfumes of this period). Several versions of recipes exist, one interpretation of original recipe holds that highly purified alcohol from potato fermentation is used together with spirit of rosemary, honey-water, Eau des Carmes (mixture of citrus oils) and essences of neroli, cedrat and lemon. Note that this version of the composition has no floral notes, but is more a bouquet composition. Some variations substitute lavender for rosemary, or thyme for rosemary. Yet other French versions employed gillyflowers to add a floral note. Cynthia Clare Simonis (1984) considers that bergamot oil, lemon oil, sweet orange oil, lavender oil, orris root, neroli oil and rosemary oil were likely constituents although melissa, thyme, origanum ambergris or orange flower water might have also contributed. Clare Simonis also comments that the fragrance is unstable - very prone to oxidation because of the high “terpene” (monoterpene hydrocarbon) content. The oils can be rendered more soluble by using terpeneless oils. The Encyclopaedia Roret (1834) gave the following formula for JM Farina type cologne:

Bergamot oil 6.2Kg

Lemon oil 3.1Kg

Neroli oil 0.8Kg

Clove oil 1.6Kg

Lavender Oil 1.2Kg

Rosemary oil 0.8Kg

Alcohol (90%) 100 litres.

Addition of modern oxygenated synthetics (citral, linalyl acetate, (-terpinyl acetate) allows alcohol of lower strength to be employed.  Colognes also included Mimosa cologne a variation on eau-de-cologne produced by adding 0.5% mimosa absolute. In the UK use of rose or rose geranium to impart a floral note was common – with often had a greater residual lingering effect on the skin rather than a perfumed strip.

§7.5 Florida water.

At one time popular in the US, made from Eau de cologne and lavender water, with added amounts of clove oil (or eugenol ex clove oil) and cassia/cinnamon oil (or synthetic cinnamic aldehyde).

§7.6 Eau de Cananga: produced by replacing the neroli component of eau-de-cologne by ylang-ylang oil (which at the time was produced in the Philippines) or Javan cananga oil. 

§7.7 Eau-de Portugal was popular in Europe (not in UK) and was produced from Eau de cologne without the neroli content. Later versions sold in London consisted of bitter & sweet orange, bergamot and lemon oils together with musk ambrette and a synthetic animalic note.

20 ml Sweet orange oil 

6 ml Bergamot oil 

3 ml Lemon 

1 ml Rose geranium 

2 ml Benzoin resinoid 

1000 ml Alcohol 90% 
§7.8 Imperial water was popular in 1700’s – and made by distilling frankincense, benzoin, mastic, gum-arabic, cloves, nutmegs, pine-nut kernels, sweet almonds and musk with brandy. It was largely used  as a mouth-wash.

§7.9 Lavender water. Originally prepared by macerating lavender tops in alcohol for a prolonged period and distilling the resulted vegetative mix, but matured English lavender oil (2-3 years old) can also be used, the bouquet being improved by addition of half as much bergamot oil. 

20 ml Lavender oil English 

10 ml Bergamot oil             

1 ml Clary sage oil      

4 ml Civet extract 10%        

5 ml Orris resin             

1000 ml Alcohol 90%           

Lavandex (a type of enhanced synthetic linalyl acetate) was used in the early decades of the 20th Century as an alternative to civet and orris addition. The same formula can be used with terpeneless oils, use about half the quantity of lavender and bergamot oil terpeneless.  

§7.10 Eau Impériale (Guerlain 1861)

Created by Guerlain for Empress Eugenie (wife of Napoleon III): one recipe consists of:

Violet flowers 125g

Hyacinth flowers 125g

Jonquil flowers 125 g

Musk roses 125g

Pulverised Iris roots 50g

Crushed nutmeg 25g

Crushed clove buds 25g

Sandalwood 50g

After 8 days of maceration add:

Oil of orange 15g

Oil of bergamot 15g

Oil of lime 15g

Tincture of musk & amber 8g

Distil over water bath to get 3 litres of product, then add:

Jasmine distillate water 125 g

Orange flower water 125g.

§7.11 Mimosa cologne (adapted from Poucher (1935)).

3 ml Lime oil Mexican distilled   

6 ml Lemon oil 

9 ml Portugal oil  – see above for base formula (just use oils; do not add alcohol)

12 ml Bergamot oil expressed

1 ml Coriander seed oil 

1000 ml Alcohol 90% 

100 ml Water (mix with alcohol and add last)

Distil 1000 ml (or as much as possible from the 1134 mls in above mixture), then add:

Petitgrain oil 4ml

Clary Sage oil 0.5ml

Mimosa concrete 10gm.

Note that clary sage oil is used as a fixative/modifier and is practically always added after distillation, as was oil of neroli. Talc was often employed as filtration aid to clarify the product during the chilling/filtration process. 
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§8. PERFUMERY INTRODUCTION SCHEME
Initial topics: 

· Top, Middle, Bottom notes

· Fragrance Notes

· Accords

· Modifiers

· Enhancers.

(Words like “theme” are not a perfumery term but a descriptive term for an aspect etc. e.g. marine-herbal)

§8.1 Unfortunately you cannot become an expert perfumer from a few practical sessions. Nevertheless skills can be progressively developed from a fundamental understanding of the basics of the art and suitable methodological approach. It is important to understand that a fragrance has structure – it is not just a smell - just as music has structure and is not just a collection of individual sound envelopes from separate instruments.  Notes on perfume structure can be found below.

§9.0  CREATING A PERFUME:

Our senses are continually exposed to natural materials - for example - the volatiles from flowers and from leaves etc. Shenck G.O. (1979) estimated that 438 million tons of monoterpenes evaporate into the air continually from biological materials. Unfortunately not all of these olfactory experiences are pleasant - we are all familiar in Europe with the smell of the yellow flowers of mustard seed rape whose pollen and unpleasant odour (containing such “nasties” as isothiocyanates and benzyl cyanide !) causes misery for allergy sufferers unfortunate enough to live in proximity to these fields. 

§9.1 Grisailles (a word more traditionally applied to food or flavourings) are inharmonious mixtures of fragrance notes, which are often created by beginners to perfumery. The situation is also found in Aromatherapy where blends of functional ingredients are often thrown together with little thought about mutual odour compatibility e.g. neroli, lavender and lemon might be identified as functionals to encourage relaxation – but no way will lavender blend with lemon! 
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