§10.  TOP MIDDLE & BOTTOM NOTES

§10.1 Much of the way we have considered, described, and even designed perfumes over the last several decades (if not a whole century!), has been derived from the concept of top, middle and bottom notes. This concept is derives from the idea that a perfume will have layers of fragrance, which can be progressively stripped away by normal evaporative processes. Thus when a perfume is freshly dipped onto a perfumer's strip (or daubed on the skin) the top note is initially perceived which progressively gives way to the top and bottom notes. Perfumes such as “L’Air du Temps” (Ricci 1949) and “Cabochard”  (Grès 1959) clearly show this kind of structuring with a sort of structural odour transparency whereby the inner layers of the fragrance can be glimpsed. Monolithic fragrances such as “Tresor” have more recently reversed this trend – whereby overdoses of several particular chemicals maintain a more constant odour evaporative profile throughout its perceptive existence. Although these concepts have been challenged (Mookerjee) perfumers still consider the concept has value as a visualising tool.

· Top note: the odour impression of a freshly sampled aromatic material has been classically regarded as consisting of the most volatile elements. It is incorrect to assume the top-note profile entirely consists of very volatile elements, although it is strongly weighted in this direction.

Examples of top note materials: lemon oil and other citrus oils, lavender oil, neroli oil, galbanum oil are often used in natural perfumery. In classical perfumery top note materials may be provided by, for example, basil, tarragon or cardamom in men’s colognes. 

· Middle note: smelled after several hours (varies with essential oil studied, might for example be one hour with lemon oil, eight hours for sandalwood oil), reveals heart of compound after some of the more volatile substances have departed.

Examples of middle note materials: Clove oil, Cinnamon oil, Rosewood oil, Jasmine absolute.

· End-note: (dry-down) at 24 hours: bears the least volatile, longer-lasting component materials. 

Examples of end-note materials: Patchouli oil, oakmoss absolute (or cedarmoss absolute), labdanum resinoid, woody oils.

§10.2 Obviously the basis of the above hinges on the fact the raw materials employed in perfumery differ in their relative volatility: the sharp fresh impression made by ethyl formate, for example, may flash off from a perfumer's strip within seconds or minutes, but the creamy precious wood notes of sandalwood oil may still be discernible on a strip dry-out 6 weeks later. 

So it is important to realise that, say, clove oil which is put down as a middle note material above is going to have some top note character, and conversely neroli oil is going to portray some middle note character. There are tables of essential oils as top middle or base notes – but these classifications are not set in stone – it largely depends on contexting i.e. consideration of other oils present.

Classical texts on top/middle/end-note materials have appeared in the literature in the past (for example those of Ellemer A. (1931), and Carles J. (1961 & 1968) and there is broad agreement on many items.

Returning to the performance of our perfume on the strip, ideally, the perfume should evaporate smoothly from top note to end note, with the fragrance theme apparent at every stage. This is more likely to happen in a fine alcoholic fragrance of course than in a household fragrance, which are less sophisticated/subtle. The concept of top, middle and bottom notes is deeply embedded in the philosophy of perfumery, and is unlikely to ever completely die, whatever new theory comes along. Whilst the ideas here are useful for the newcomer to fragrance creation, it is probably not the case that experienced working perfumers really worry too much about the precise ratios of top: middle: bottom notes in their creative and matching work - certainly not in my experience. It has to be said that Carles (1962), for example, describes this analytical approach in detail in a translation of a 1961 article in French, which subsequently appeared in a trade magazine (see below), which he dramatically applies to the fragrance “Air du Temps”. Paraphrasing his words however, he concludes that eventually the student perfumer will impose his own classification himself. 
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§11.  FIXATIVES

§11. 1 The term (or concept) of "fixative" also seems somewhat out of favour now; it is not used so much anymore. It represents the idea that by incorporating a suitably harmonious high-boiling, low volatility material in the fragrance formulation somehow the evaporation of the more volatile components is slowed. Therefore fixatives are important so that the character of the perfume does not change substantially as more volatile elements are stripped away. In fact we still see this described as late as 1978  by Jellineck J.S. (1978) and even later by Calkin & Jellineck (1994), who describe molecular association from polarisation and hydrogen bonding as being important both in the physical chemistry of fixation and for perfume design for fabric conditioners when it comes to substantivity considerations. 

Fixatives were divided by Poucher (1926) into several groups: animal, balsams, gums, oleoresins, essential oils of low volatility and synthetic aroma chemicals. Nowadays we could divide up natural fixatives in the following categories:

· Fixed oils e.g. glycerol, oil of ben, sweet almond oil, glycerides etc. may stay around longer on surfaces but not necessarily on the skin. Alcohol solubility becomes a problem with fixed oils. Many would not regard the fixative action of fixed oils as particularly worthy of mention, but modern authors on Natural Perfumery quote these materials.

· Gums. Early perfumed unguents may have used gums, but the carbohydrate content causes solubility problems in alcohol.

· Oleoresins, balsams. Peru balsa, tolu balsam, opoponax, styrax balsam and fir balsam can all be used as fixatives but IFRA restrictions apply to many of these substances because of their sensitizing potential.

· Animalics. Civet, musk, ambergris, castoreum, costus.  Animal products have ethical use considerations. Costus is non-IFRA.

· Woody Group. Vetiver, patchouli, cedarwood resinoid etc. etc.

· Others. Concretes, orris for pot pourris etc. 
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§12.  AURAS

In an article, which appeared in two trade magazines in 1998 (for references see below), B.D. Mookerjee, et al., described a different theory of fragrance perception. This was based on the fact that the diffusion of individual molecules from a perfume was not based on molecular weight or boiling point or odour value. This means that when a perfume is freshly dipped on a strip on daubed on the skin, all molecules are present in the evaporative area above the perfume to form an "aura", not just the most volatile ones as the former theory described. Mookerjee explained the phenomenon of "aura" composition by considering the diffusivity of the fragrance molecules present, which he defined as the inherent property of a substance to emit its molecules into the air. 

He further applied the theory not only to perfumes but also to living flowers by considering the emission of fragrant molecules from above the petal surface. By absorbing these molecules into a (high boiling) liquid absorbent in a glass fibre positioned above the petal surface (a piece of diffusion technology patented by IFF and trademarked Aura of Aroma) Mookerjee, et al., were able to compare the composition of liquid extracts of orchid fragrance (from Dendrobium superbum - oh what a memorable name!) with the classic liquid extraction technology against the aura. They found that by reconstituting the results above for the composition of the aura, they were able to obtain a much more diffusive (and presumably lifelike) impression of the Dendrobium superbum fragrance. Much of the remainder of the paper is devoted to looking at the effect of applying fragrances to the skin and considering the ratios of the concentrations of the substances present in the perfume oil to that found in the aura, and obtaining factors for increase or decrease of concentration. The conclusion of the paper is that assessment of initial fragrance impressions is not solely explained by individual materials with high volatility values, but by consideration of the diffusivities of all substances present. 
References:
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§13.  TIPS ON CREATION METHODOLOGY

§13.1 When a perfumer constructs a perfume, these basic evaporative concepts (i.e. top, middle and bottom note aspects) are kept in the back of the mind always, although for different products, different balance may be required i.e. eau de cologne is mainly top note materials, pot-pourri needs to be lasting i.e. a perfume is constructed according to effects you want to create and medium that you are using it on (eg. flower petals in pot pourri). Thus joss stick perfumes need to be heavy on base notes, soap fragrances need a fair amount of fixative and “pokey” top notes, citrus notes volatilise quickly and aren’t wonderfully suited to pot pourris etc. A perfumer working on a perfume for laundry soaps or ordinary soaps where the pH may be 9.0 or higher would be mindful that the natural esters in jasmine absolute would hydrolyse, and anyway indole would produce a discolouration in normal soap.

§13. 2 All professional perfumers and compounders work from a written formula. Although expert perfumers will be able to write a complex formula “out of their heads” and onto a sheet of paper, beginners may like to take a more experimental approach, and it is important to record every addition to the formula as you go along. Similarly, a compounder will religiously tick – off every addition made – since after a moments diversion – for a telephone call or brief conversation for example – it is often difficult to recall if you actually added the last material of your formula before the interruption!

§13.3 For those of you who have attended my previous lectures, you will remember me stressing the importance of developing odour language and odour memory. The first time a substance is smelled is an important moment, Van Toller and Kendal-Reed (1995) distinguished two types of olfactory experience:

· That which lends itself to linguistic descriptions

· That which is intuitive and non-linguistic (evoking images, memories, emotions).

Building up an odour vocabulary and odour memory helps classify olfactory experience and a commonality of shared understanding and experience, or as much as is achievable! 

§13.4 Although perfumers use electronic balances (say to 200g with an accuracy of 0.001g) to compound fragrance mixes, most beginners in natural perfumery will not have access to such equipment. Therefore it will generally be necessary to make essential oil blends and complexes using droppers and small beakers or small bottles (for example using 5 ml bottles for experimenting). To assess your creation you should get into the habit of using smelling strips. These are commercially available, but can be made at home by cutting up blotting paper. In fact the grade of paper used to make smelling strips is carefully selected to give a smooth evaporation profile from top through to end notes, but to start with blotting paper will be satisfactory. Strip-holders can be fashioned out of bulldog clips, or they can be placed under cups on a shelf so that the free end sticks out into the room! Strips can be kept in a tall clear glass cork stoppered bottle, so that they do not pick up taints odours from the surrounding environment. This is most important if working in a perfumery lab. Another important principle to keep in mind is not to over-dip the strip, but just transfer enough material to a small 0.5 cm area to comfortable pick up the odour. Overdipped strips may convey powerful materials to olfactory epithelium which can overwhelm it  quickly. In addition, overdipped dry outs of certain materials may actually be unhomogenous along the strip – cutting the strip up may reveal different odours. This is because the paper is acting as a medium might in paper chromatography – the paper selectively hindering some materials at the expense of others as the fragrance soaks its way along the paper.  

It is also recommended by some who train would-be perfumers, that they assemble a perfumers organ – that is a selection of raw materials set out in order on a series of shelves mimicking the way church organs are/were laid out around the player with their keyboards and selection of stops. Many perfumers now have their labs laid out alphabetically (as they may be dealing with up to 3000 raw materials), but older style layouts included differentiation into top middle and end-note materials, or into families of materials e.g. spicy notes, green notes, balsamic notes etc.

§14.  SOME THOUGHTS ON PERFUME NOTES WITH NATURALS.

Perfumery development has centred around a number of distinct stages, generally directly exploiting previous technological advances, many of which have occurred in the last 150 to 200 years. Aromatherapists and purists of Natural Perfumery might consider that completely physical methods of separation only (distillation, freezing, pressing, centrifugation) are acceptable to their chosen disciplines, whilst other consider that advances in solvent extraction (early methods included tinctures and enfleurage, volatile solvents were later employed to produce resinoids, absolutes, CO2 extracts) acceptably broadens the palette and scope of what is practically achievable.  A chemophobic attitude towards aroma synthetics characterises this section of perfumery, and whole approach tilts towards former New Age values. 

Unfortunately the subject of Natural Perfumery is often presented as “dumbed down” – little mention of either ethics or legal restrictions occurs with regard to the use of animal products (civet, musk), and little safety information (if any) occurs in leading books on Natural Perfumery. The allowable uses of isolates e.g. geraniol ex Palmarosa oil, cedarwood terpenes, vetiverol, orange oil terpeneless etc. is also a grey area in Natural Perfumery, although the author has found little opposition to their proposed inclusion, and the “art of the possible” in Natural Perfumery is considerably extended by their employment.

Elegant floral bouquets are a problem to achieve with naturals – certainly they are not possible to construct cheaply, as is possible with synthetics. Citrus colognes, fougeres and chypres are fairly easy to construct with naturals, as are spicy pot pourris and many oriental notes.  Masculine perfume notes also do not pose a problem: tobacco, woody, citrus, lavandaceous, mossy, vine fruits, amber and (some) leather notes are also available – really as we cannot now employ castoreum, it is only genuine amber oil or birch tar. Fir balsam is also useful in natural masculine perfumes for its’ sweet resinous character. 

Eau de colognes. 1-5% perfume in 60-80% alcohol.  Aromatic waters were distilled from lavender, honey, elderflower and rosemary. Early Eau-de-colognes were prone to oxidation (see above). Use of terpeneless and sesquiterpeneless oils keep better and allow alcohol of lower strength to be used – important for avoiding duty. Isopropyl alcohol (IPA) was used for cheaper perfumes, the solventicity of 40% IPA being said to equal that of 80% ethanol alcohol – due to the . This would not be acceptable today.

§15.  NOTES

This topic will be expanded in later lessons. But for now we can think of Natural Perfumery possibly employing the following notes:

§15.1 Citrus notes: Citrus oils/ Citrus peel oils produced by mechanical pressing of citrus peels (i.e. from the Aurantioideae sub family of the Rutaceae), are familiar to most people Those used in mainstream perfumery include: 

· Bergamot oil Calabria (expressed and distilled).

· Lime oils (West Indian and Mexican lime oils distilled – the primary example of where a distilled citrus oil has become more widely used than a pressed oil)

· Mandarin oils (green, yellow, red, - colour of oil depends on level of ripeness of fruit. Mandarin often used to remove harshness from green notes e.g. of Galbanum)/Tangerine (often used interchangeably) 

· Lemon Sicilian oil expressed

· Orange oil expressed (Orange oil sweet Florida, Valencia, Brazil, bitter orange oils.)

· Grapefruit oil expressed.  
Citrus oils contain up to 95% hydrocarbons (often mainly limonene  although lemon oil contains appreciable quantities of (-terpinene and (-pinene) and limonene is a known allergen (probably via its’ oxidation products). It is important therefore to keep levels of anti-oxidants high (with tocopherols, propyl gallate or butylated hydroxy anisole: BHA*) in these products, and store in cool conditions away from light and heat, preferably under a nitrogen blanket. 

*N.B. there is now some safety concern with usage of BHA and this material is not recommended by the author for use in natural perfumery or aromatherapy at the present time.
Of all these oils, Bergamot is the most complex and has a herbal aspect. Furthermore all are top notes, although bergamot has top and middle character. Terpeneless citrus oils (produced by fractional distillation, liquid-liquid (solvent) partitioning or absorptive processes such as the silica gel process) may need to be used in alcoholic perfumery especially, for stability. Mexican Lime oil is the only distilled essential oil which is considerably composed of artefacts, the slurry of juice, peels and flesh being distilled over several hours, where the citric acid transforms many monoterpene hydrocarbons into monoterpene alcohols and other artefacts. Eau pour Homme (Giorgio Armani) shows the continuing popularity of the lime theme. In natural perfumery lime oils can produce interesting effects in Eau de Colognes. Most other distilled citrus oils (e.g. lemon, orange, bergamot) are organoleptic pale shadows of the original pressed oils and do not keep as well. Citrus dominated fragrances have been an important trend in recent years. CK-one (Calvin Klein 1994) immediately springs to mind featuring citrus oils and light marine ozonic notes which dominate and characterise the fragrance, leading to several fresher style of fragrances for the nineties. Amongst other citrus dominated fragrances are Spring Fever (Origins 1996) which also features citrus and ozonic notes, and Eau de Dior – Refreshing (Dior 2000) revisits the Eau Fraiche theme with lemon and lime notes on a woody background, reminding of the CK-one theme.

Attempts to group certain citrus oils together might dwell on the point that Mandarin, Clementine and Tangerine oils all contain dimethyl anthranilate. Grapefruit and Bitter Orange oils have some shadings of odour similarity between them also.

World production of citrus oils :

    Sweet Orange oil 15000 tons 

    Bitter Orange oil 30 tons

    Mandarin oil 120 tons

    Lemon oil 2500 tons

    Grapefruit oil 30 tons

    Bergamot oil 250 tons

    Lime oil 100 tons

Of the orange oils, Valencia is considered the finest (from consideration of its content of 3% total aldehydes and 250 ppm (E-)-(E)- 2,4-decadienal). Fresh Grapefruit and mandarin notes are important in men’s colognes e.g. Athletics (Tommy Hilfiger 1998). Lime-bergamot (in accords with and dimetol, dihydromyrcenol etc.) feature in a number of fragrances such as Paco Robanne pour Homme (Paco Rabanne 1973).  

Citrus materials also include Litsea cubeba, Lemongrass, Cedrat, Backhousia citriodora, Verbena, Citronella oils and Eucalyptus citriodora, certain of which find uses in candle fragrances, insect repellents etc. Melissa officinalis is also a citrus note material highly regarded in aromatherapy, but which keeps poorly and which gives poor odour value for price (up to £2200 per kilo). Cedrat, Limetta and Yuzu oils are examples of Citrus oils produced on a small scale which are finding some current popularity.  

§15.2 Woody notes. 

· Amyris oil

· Cedarwood oils (Atlas, Virginan, Texas and Chinese)

· Patchouli oil (produced from fermented leaves!)

· Sandalwood oil E.I.

· Vetiver oil (from the roots of a grass!)

· Guiacwood. 

….or the more exotic woody oils such as Cedrela and Siam wood oils, or  Cascarilla oil (spicy-woody) the latter having a long but more minor history of usage in masculine fragrances, as a modifer for chypres and Eau-de Colognes etc.   Faint woody notes are also obtained in Copaiba balsam, which perhaps used to be used more  regularly at one time in perfumery for its fixative properties.

In 1985 Lawrence reviewed the world production for Cedarwood oils and found the following annual production figures: 

Texas  
J. ashei Buchh.  
               1400 tons

Virginia 
J. virginiana L. 
                240 tons

China 
J. funebris Endl. 
                450 tons

India 

C. atlantica Manetti ex Carr  20 tons

Morocco 
C deodora 

                    7 tons

Kenya 
J. procera Endl.          
           – no production.

Cheap (and often colourless) cedarwood terpenes are often employed in perfumery as cheaper woody odourants, and are used widely in male fragrances.  Wood oils are used as fixatives but also used as modifiers in female floral fragrances and in herbal notes. Cedarwood oil is good for long lasting dry lingering notes, can be used with oakmoss.  Smoky aspects are seen in Guaiacwood and Cedarwood Chinese oils. Cedarwood Virginia is considered superior to Texas and Chinese oils in perfumery, having a smoother and finer (but less powerful) odour than Texas oil, and it is used in small amounts in fine fragrances especially in masculine types, as part of woody accords. In Europe, its price largely rules out its use in soaps and household perfumery.

Amyris oil with its woody-balsamic odour finds employment in cheaper soap fragrances, but Patchouli oil is regarded as the cornerstone of chypre fragrances. It is extensively used as part of woody themes in men’s fragrances, particularly in fougeres. It is also used as part of the sensual woody themes in oriental types. Patchouli oil mixes well with many fragrance materials including bergamot, lavender, ionones, etc. It is used in soaps, e.g., Imperial Leather types, but discolouration problems may occur in the presence of iron. Tabu (Dana 1931) is an example of a perfume that used a large proportion of patchouli oil, before that Jicky (Guerlain 1889) had used a patchouli and carnation accord. Old Spice (Shulton 1937) uses patchouli oil with a twist of clove. 

E.I. Sandalwood’s current difficulties regarding availability is worrying, and blends of Australian and other Sandalwood oils (with some poorer warehouse stock being currently taken out of moth-balls and off-loaded). Sandalwood oil East Indian is invaluable in the formation of long-lasting radiant sensual oriental accords, particularly when blended with jasmine and musks; as part of indulgent woody blends in masculine perfumery; and as lending a radiant depth to floral extrait compositions. It blends superbly well with ionones, iris and jasmine. 

Vetiver qualities are used for soap, perfumery and flavour production in very many countries. The slow evaporation profile of the oil and complex odour and composition – earthy, rooty and precious wood notes plus grapefruity (some people say cut cucumber) quality allow it to mix easily with patchouli, sandalwood, oakmoss, clary sage etc. and to generally find a place in chypres, fougeres, aldehydic florals and woody mossy fragrances. Vetiver is especially used in oriental perfumes and men’s colognes, and Guerlains’ male fragrance Vetiver for Men (Guerlain 1960) paid tribute to its continued appeal. 

Pine needle, spruce, hemlock and juniper oils have traditionally featured more in perfumed bathing and showering products, but also for fresh notes in male perfumes. Pinus sylvestris oil commands a high price in perfumery compared with other wood oils, and a key component is the L-bornyl acetate component, which can add to the fresh odour impression. 
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   Bornyl acetate


The absolutes of this group, especially from spruce and hemlock oils are more resinous, sometimes sweet-resinous and again find a limited application in male type fragrances.

§15.3 Spicy notes: Clove bud/leaf, Cardamon, Ginger, Cinnamom bark/leaf, Pimento berry/leaf, Bay oil, Nutmeg oil & butter, Black pepper, Coriander seed oil. Could divide into: 

· Clove-like: Clove, Pimento, Bay

· Gingers: Galangal, some Xanthophyllums, Zingibers etc.
Spicy notes have long been important in perfumes e.g. Old Spice (Shulton 1937), and spices (pimento, clove) are important in oriental accords e.g. Opium (YSL 1977), but cinnamaldehyde, occurring in cinnamon bark and cassia oils, is implicated in skin sensitivity reactions and is chemically quite reactive. Methyl eugenol, occurring in pimento oil, is another component under toxicological investigation, and may its application. 
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Methyl Eugenol


Cardamom oil is extensively used in male fragrances where it forms part of the spicy aromatic and spicy herbal accords. It blends well with fresh citrus note compounds in mainstream perfumery such as dihydromyrcenol and dimetol.
Black pepper oil is used for fresh and dry woody notes in and to give a peppery note to some floral fragrances.

Nutmeg oil was formerly used more extensively in soap perfumery but still finds applications in certain chypres, fougeres and in spicy accords in male perfumes. 

§15.4 Floral notes:

§15.4.0 Some Brief Background Notes to Floral Bouquets in Mainstream Perfumery.

Single floral types are common in mainstream perfumery: for example:

·  Muguet des Bois: (Coty)

·  La Rose (Rochas 1935)

·  Jasmin (Le Galion 1940)

·  April Violets (Yardley 1923).

Floral Bouquets are represented by Joy by Patou, which was a blend of jasmin & rose, with the use of phenylacetaldehyde being important in this perfume.

Floral salicylates represented by L’Air du Temps (Ricci 1949): floral, spicy, woody, smelling the same way from beginning of evaporative cycle to the end, seems to be universally appreciated by perfumers, and incorporates a high percentage of benzyl salicylate, although many people are anosmic to this compound. The perfume is basically a combination of benzyl salicylate with amyl cinnamic aldehyde (ACA), a carnation complex based on ylang ylang oil and nitro musks, plus vetiveryl acetate. Fidji (La Roche 1966) shows intense green notes of hyacinth & galbanum, and the success of these two perfume lead the way for development of Norell (Yardley 1969), Estee (Estee Lauder 1969) which shows jasmine-raspberry element plus herbal & amber notes), Charlie (Revlon 1973) & others. 

Floral aldehydic Reve d’Or (Pivet 1905), was possibly the first aldehydic fragrance. But perhaps the most famous is Chanel No 5, based on an accord of jasmine, rose, ylang ylang, methyl ionones and with aldehydes as the top note and with a woody sweet animal dry-out . This was followed by Florayme (1903), Pompeia (1907) and Quelque Fleurs (in 1912 - the latter being described as a floral salicylate, with usage of amyl salicylate plus lilac, rose and jasmine). Then Arpege (Lanvin 1927), Liu, Reve d’Or (Piquet 1926) Fleurs de Rocaille (Caron), Je Reviens (1932). Floral chypres (Crepe de Chine) and leathery types Scandal (Lanvin 1931), plus ambergris types such as Shalimar (Guerlin 1925) further show the divergency of the floral aldehydic classification. 

§15.4.01 Flower scents classification scheme.

To go back to basics a moment, Kaiser (1993), reasons that you can divide flower scents on the basis of olfactory and chemical criteria. He describes four types of flower scent: 

· White floral image

· Rosy-floral image

· Ionone-floral image

· Spicy-floral image

Of those with the “white floral” image, linalol, nerolidol/farnesol, aromatic esters are held in common, but differences in scent composition give rise to the recognition of scents of:

· Jasmin sambac (benzyl acetate, indole, methyl anthranilate, jasmone, methyl jasmonate)

· Gardenia (tiglates of cis-3-hexenol, benzyl alcohol, jasmin lactone, other lactones)

· Honeysuckle (cis-3-hexenol, jasmone, methyl jasmonate, indole)

· Orange flower (indole, methyl anthranilate, 2-phenylnitroethane, phenacetaldoxime).  

In the article, those with the rosy-floral image include the following examples: rose, sweet pea, lily of the valley and cyclamen.

Those in the ionone-floral group include freesia, Champac (Michaelia champaca), Osmanthus (Osmanthus fragrans), and Boronia (Boronia megastigma). 

Finally those in the spicy-floral group include Carnation. 

Reference: 

Kaiser R. The Scent of Orchids Editions Roche 1993.

§15.4.1 Rose group:

· Rose oils & absolutes themselves (Bulgaria, Morocco and Turkey, Rose de Mai, Crimea etc).

· Geranium oils & absolutes (Chinese, Moroccan & Egypt) including Zadravetz

· Palmarosa oil

· Rose leaf oil & absolute (now very difficult to obtain)

· Peony??
Rose as a single floral entity enjoys a central position in perfumery but finding rose notes in other naturals is more difficult.

The composition of palmarosa and geranium oils have the rose alcohols (which are geraniol, linalol, citronellol etc.) in common with rose otto (amongst other substituents) and palmarosa was formerly used to adulterate rose. The scent of the peony is said to recall citronellol, and rose odourants are used to construct peony fragrances (Billot & Wells 1975). However peony flowers recall green, waxy, muguet notes to many, rather than rose notes. 

Rose notes however, are a cornerstone of many fragrances, often in combination with Jasmine or Violet (the latter might now be replaced in mainstream perfumery by nonadienal). Joy (Patou 1935) created by Henri Almeras for example has been described as a blend of Jasmin absolute (17.5%) & rose (absolute: 5%) with phenylacetaldehyde; it also contains hyacinth notes. Ghost (Ghost 2000) show the continuing popularity of the rose fragrance concept, albeit this time presented as tea-rose. Natural geraniol ex palmarosa (or nowadays ex Monarda fistulosa L. subsp. menthaefolia) is valued in perfumery as it has less chemical notes than the synthetic product (geraniol now subject to restrictions). 
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 Rose oil can degrade on storage or in aggressive chemical environments: (-phenylethyl alcohol (PEA) in Rose oil is oxidisable to phenylacetic acid, or PEA can undergo dehydration to styrene. 
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The spectrum of notes making up the rosaceous profile includes floral, spicy, minty, waxy, fresh and fruity notes. Tea rose was characterised by use of guaicwood & its acetate and cinnamyl esters; the concepts of Red Rose, Rose Marechal Niel and White Rose amongst others were reviewed by Billot & Wells (1975). 

Reference: 

Billot & Wells Perfumery Technology Ellis Horwood 1975

§15.4.2 Jasmine

· Sambac

· Grandiflorum

· Nectandres arbor-tristis (?)
Jasmine notes are a fundamental building block of perfumery as part of the white flowers fragrance notes and in accords with other florals. Use of jasmine notes in mainstream perfumery is universal, and the importance of the synthetic hedione on modern perfumery in the last 20-30 years cannot be over-emphasised. Jasmine is a component of many toilet waters and colognes and an important component in classic chypre fragrances. 

Other florals:

§15.4.3 Ylang ylang: Heady medicinal floral, medicinal notes being reflected in methyl para-cresol and methyl benzoate contents. Para-cresyl acetate is more floral animalic. 
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§15.4.4 Champac:

An ionone-floral type according to Kaiser, often available from white,  yellow or red flowered Michaelia varients, all of which often smell  different.
§15.4.5 Tuberose

· Tuberose oil & absolute

· Nardo oil (Spain) (now difficult to obtain).

Tuberose is regarded as a symbol of voluptuousness and as having sexually intoxicating effect in many cultures. It is extensively used in white flower and exotic floral compositions.

§15.4.6 Muguet concept is important in conventional perfumery (but from natural Lily of the Valley is impossible) – synthetic substitutes such as hydroxycitronellal, lilial, and bourgenal are utilised (but now are allegedly allergenic).

§15.4.7 Orange blossom

· Orange blossom absolute

· Neroli oil

· Eau de Brouts

· Petitgrain Paraguay

Orange blossom notes are used in white flower notes and heavier notes in florientals and also for heavier notes in exotic florals. 

§15.4.8 Jonquille & narcissus

Representing the heavy floral- cresylics, used in exotic florals.

§15.4.9 Violet/Iris/Heliotrope. 

The heady odour of heliotrope flowers (Heliotropin spp.) exists much as a perfumery concept note, and has been largely approached synthetically. The iris flower itself smells very different from derivatives of orris root. Violet leaf absolute is mentioned under green notes (qv.). 

§15.4.10 Carnation. Classically considered a warm spicy-floral, this material (the absolute) is very costly. Oeillet de Roy (1907) is a classic fragrance based on carnation, but carnation notes have frequently been used subsequently (L’air du temps Ricci 1949, Fidji La Roche 1966 etc).

§15.4.11 Fruity notes 

· Buchu oil

· Ericephalus oils

· Chamomile oil

· Osmanthus absolute (apricot)

· Carrot seed CO2 (apricot)

· Davana oil

· Fig leaf absolute – fig leaves have thiomenthone aspect (NB fig leaf absolute cannot be used in skin fragrances on safety grounds).

· Lie de Vin oil
· Tagete oil 
Tropical Punch and Escarda are two fragrances currently employing the popular blackcurrant fruity fragrance note of buchu oil. Fruity smelling esters occur in ericephalus and chamomile oils.  Flavouring agents such as  Apple essence oil do not perform in perfumery (solubility and toxicity problems). Many fruity notes in conventional perfumes (peach notes in Mitsouko (1919), Femme (1944) or pineapple notes in Drakkar Noir (1982)), which are not approachable with natural perfume materials.

§15.4.12 Green notes (like the green smell of freshly cut grass which contains cis-3-hexenol) are also something of a problem. Some fractions of Indian peppermint oil terpenes contain cis-3-hexenol advertisements for terpene fractions containing up to 65% cis-3-hexenol are not unusual), and have actually been used as a source of the natural chemical.
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· Galbanum oil and resinoids can be useful to impart a natural green note (and has been used for such an effect in Vent Vert (Balmian 1945)), as can the fabulously expensive:

· Violet leaf absolute. 

· Green pepper CO2 may also be employed here, and styrax resinoid might impart a green note to certain applications, such as hyacinth. 

· Blackcurrant bud absolute may also be used; also some lentisque oils carry a definite pyrazine green note, as do some unusual cypress oils. We can also mention:

· Rocket oil with its powerful green and sulphide-y notes, 

· Watercress absolute (Cresson). Basil, tarragon and Roman chamomile have interesting modifying effects on green notes.  

….and to some extent, other natural substances showing green aspects in their odour profiles, include difficult to locate raw materials such as rose leaf absolute, hyacinth absolute, lierre (ivy) absolute, and reseda absolute (aka mignonette absolute). 

The Green Fragrances: Historical background: 

Vent Vert, a green muguet floral, created by Germaine Sellier in the 1940’s (Balmain 1945) was perhaps the first, this was based on a pronounced green note of galbanum with hexenol and phenylacetaldehyde, together with styrallyl acetate against a sandalwood background. This lead the way to Alliage, Grey Flannel and Devin. The green theme is heavily connected with sport.

§15.4.13 Tea:

· Mate absolute 

· Green Tea CO2 extract

· Black tea CO2 extract. 

Tea seed oil & tea absolute from the tea shub Thea sinensis are not IFRA and should not be used in skin fragrances.

More on this category in later lessons!

§15.4.14 Herbal notes – the smell of herbs. Agrestical –pertaining to the smell of the country is often used as a qualifying adjective e.g. agrestical-lavandaceous.

· Thyme

· Sage

· Rosemary

· Artemisia (Armoise etc)

· Sweet basil (linalol type)

· Sweet Marjoram

· Oregano

· (Lavender?). 

· Tagete oil is also used to impart a herbal or fruity herbal note at dilution in fragrances formulations. 

It is feasible to divide the section up under: 

· Aromatic herbal (basil oil Methyl Chavicol type, Thyme oils, Sage etc)  

· Cineolic (Rosemary, Marjoram)

· Or alternatively Phenolic category 

· Thujone group (Artemisia, Sage etc.)
Herbal notes are widely used in perfumery for their fresh natural quality, and are a regular feature of foam baths shower gels and air freshner fragrances of the outdoor type. Herbal oils are used in male fragrances as part of the fougere accord. 

Miscellaneous:

§15.4.15 Marine: Seaweed oil, absolute.

More on this topic in later lessons!

§15.4.16 Amber: 

· (Ambergris) – ethical issues apply to use.

· Labdanum resinoids

· Cistus qualities

· Clary sage absolute

· Amber oil itself (dry distilled from fossilised amber). 

Amber notes are used in chypres, in male fragrances, and in orientals etc.  

§15.4.17 Mossy:

· Oakmoss
· Treemoss
· Cedarmoss. 
There are now IFRA compliant oakmoss qualities (including those produced by molecular distillation), although production of cedarmoss has never been higher. Mossy notes have phenolic/dry/woody-earthy aspects, oakmoss itself dry, earthy, rich mossy with leather and tobacco aspects. Oakmoss blended with patchouli, labbdanum, woody animalic and ambery notes and often with bergamot forms the classic chypre accord. 
§15.4.18 Minty: 

· Peppermint oil

· Spearmint oil 

· Calamint oil

· Cornmint oil.

Hint: Unless deliberately constructing a mint blend, in order to add just a hint of a minty note to a natural perfume, the beginner may find that Calamint oil is easier to work with! – although other oils e.g. geranium also include minty aspects (from their inherent isomenthone & menthone contents).

§15.4.19 Leather: 

· Castoreum qualities
· Cistus oil
· Birch tar 
· Cade oil rectified
· Juniper tar fractions etc.
Leather notes blend well with spices (cinnamon clove) and floral notes like carnation.
§15.4.20 Lavandaceous/Linalolic: 

· Rosewood oil
· Ho leaf/wood oils
· Linaloe oils. 
· Also Lavender, and possibly Clary Sage? 
Lavender was traditionally produced in France via field stills, being a poorer quality, but cheaper raw material than English lavender oil in the early decades of the 20th Century. Price is still a crucial sales determinant,  and so for example in Tasmanian lavender production, high levels of automation must be employed to remain competitive on price. The continued availability and use of Rosewood oil is uncertain, the trees having been over-exploited. Ho wood/leaf and linaloe oils are not direct substitutes for Rosewood oil having different odour characteristics.
§15.4.21 Aldehydic notes are difficult to achieve in Natural Perfumery. When perfumers talk of “aldehydic notes” they are really referring to straight or branch chain aliphatic materials like aldehyde C8 (1-octanal) or aldehyde C12 MNA (methyl nonyl acetaldehyde). These substances have no easy substitutes in Natural Perfumery. Coriander leaf oil (Cilantro) – do not confuse with the seed oil - is one of the only easily obtainable raw materials but tends to lend an aldehyde C10 character to blends which is not always required. Carrot seed absolute may also be employed in mere traces to impart an aldehyde character. 
§15.4.22 Other: 

· Tobacco notes – important in men’s colognes. 

§15.4.23 Musky notes

· Ambrette seed oil (annual production 500Kg per year), contains ambrettolide, giving a floral-musky note, but lacks animalic character. Used to impart an elegant radiance to floral fine frragrances. Macrolides also occur to a minor extent in galbanum resinoid. 

· Animal notes: civet, ambergris, castoreum, musk.

 Some authorities say the fixed oil of chaulmoogra has a hint of an animal note, but costus absolute is probably more impressive in this respect (however the material has skin safety problems). 

§15.4.24 Edible notes: 

Gourmand fragrances really were born out of the oriental theme being pushed to the limits with the launch of foody themes such as Angel (Thierry Mugler 1992) which contained fruity, confectionary and vanilla notes. Use of foody, apple accords, spicy notes, milk themes, candy floss etc was utilised in this category, which later featured perfumes such as Le Feu d’Issey  (Issey Mayake 1998) with ripe apple and sweet creamy milk notes. Base note is musk interlaced with green tea accords. This trend seems to be fizzling out:  the fruity floriental Houte Couture (Givenchy 2000) features edible notes (raspberry, cherry, vanilla) again heady floral notes (jasmin, orange blossom and tuberose). Coffee as an edible note is largely in a category on its’ own), but cocoa + chocolate extracts, carob absolute are used in perfumery – these could be classified classified within the sweet balsamic category.

§15.4.25 Balsamic & vanilla notes.
The balsamic group is represented by: 

· Styrax (Liquidamber orientalis)

· Peru

· Tolu

· Opoponax 

These raw materials are oleoresins produced as a result of injury to the tree, and due to their skin sensitizing properties, have to be modified to remove the sensitisers before they can be used in skin fragrances. The sweet balsamic smelling Peru balsam is distilled to produce the skin-safe Peru balsam oil, and styrax is neutralized and extracted to produce “Styrax Praep”. Tolu and Opoponax are solvent extracted to produced resinoids, although Opoponax oil is an article of commerce. The term “balsamic” can be defined as follows:

“Balsamic: a compound, often derived from a gum-oleoresin normally composed of esters of cinnamic and benzoic acids and free quantities of these substances, generally sweet in character. However substances like vanillin and cinnamyl acetate are also perceived by many to have a balsamic odour, and so we have to extend the definition.”  Ref: Tony Burfield (2000). 
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Vanillin


It will be noted that many of these balsams naturally contain vanillin as a minor constituent. Sweet balsamic notes are important in oriental perfume types. Vanilla has been employed in perfumery for more than a century, employment includes Jicky (Guerlain1889) , Shalimar (Guerlain 1925), Narcisse Noir (Caron 1912), Old Spice (Shulton 1937), Lagerfield (Lagerfield 1978), Opium (Yves St. Laurent 1977). and Shalimar (1925), but the absolute or CO2 extract is £3000 – 

£5000 per kilo.  Correspondingly synthetic vanillin is employed more frequently in fragrances, with the creamier almost slightly toffee aspect of the absolute being more often employed in orientals.  

“Cocooning” is a term mentioned by J. Stephan Jellineck (1996) and has been widely adopted. It describes the situation whereby childhood smells, particularly vanilla, have become an accepted phenomena in deciding perfume choice. Jellineck cites the well-known work with the stress relieving effects of spice-apple aroma (Lorig JS & Scwartz GE (1988)) and refers to Johnson’s Baby Powder as an the orientating concept behind Ombre Rose. Fragrances reminding of candy i.e. vanilla and anise scored best amongst 8-11 year old school children Tannert U. (1993). The vanilla floral theme was continued with fragrances like Hypnotic Poison (Dior 1998)

In practical terms natural vanilla absolute extracted from the cured pods of vanilla is a costly material (demand exceeds supply), which is propped up with 12,000 tons of synthetic vanillin. Vanillin, a component of vanilla absolute is very reactive possessing an aromatic aldehyde and phenolic group and is easily oxidised, this effect being catalysed by copper and iron ions. Discolouration reactions are common in vanilla fragrance applications. Use of vanilla in soap is difficult due to the presence of alkali metal or ammonium salts of fatty acids which can promote a Canizarro reaction whereby vanillin is converted into vanillic acid or vanillic alcohol. 

References:

Tony Burfield (2000) Natural Aromatic Materials-Odours and Origins pub. AIA, Tampa.

J. Stephan Jellineck (1996) Dragoco Report 1996/2 p 52

Lorig JS & Schwartz GE (1988) Brain and Odour 1 Psychobiology 16, 281-289

Tannert U. (1993) “Experiments with childrens odour impressions” Dragoco Report 39, 26-36 (1993).

§15.4.26 Hay notes

Sweet members can be listed as:

· Liatrix (aka Deertongue)

· Woodruff

· Melilot

· Tonka bean

- all of which are available as concretes and absolutes, and all of these items contain coumarin. Liatrix absolute may be thought of as leaning towards a tobacco aspect. Woodruff and Melilot absolutes are similar, but are little used nowadays as perfumery items.
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Essential oils in this group also include:

·   Flouve oil

·   Foin oil

Foin absolute (hay) – is used to add dryness to men’s fragrances, and is not particularly used for any balsamic elements.

§15.4.27 Anise notes

· Anise/Star Anise

· Fennel oils (sweet, bitter)

· Liquorice

· Basil (methyl chavicol type)

· Tarragon

· Chervil oil

· Dill seed  

Some substances associated with anise odour are:

· trans – Anethole, a component of Anise oil (80-90%), Star Anise oil (>90%) and Fennel oil (to 80%), and which has an anise like odour. 
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· Methyl chavicol also spicy sweetish odour reminiscent of anethole (some would say with a liquorice-like aspect) , and is found in basil, tarragon, chervil and dill oils. 
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The anise note also contributes aromatic sweetness and character to perfume top notes. Brut (Faberge 1964) was one of the first fragrances to use anise oil prominently. Subsequently it has been used in Metropolis (Lauder 1988) and Yohji pour Homme (Yohji Yakomoto 1999). 

Anethole is used in Azzaro, more is used in Tuscany (1986) and it is present in overdose at 1.5% concentration in Metropolis (Lauder 1986). 

Reference:

Martin Gras (1980) “The overdose” Perfumer & Flavourist Nov/Dec 1990 p25-28

§16. ACCORDS

§16.1 An Accord a mixture of a minimum of 2-3 materials (to a maximum of say 6), which form a characteristic and harmonious group but do not constitute a perfume. A fragrance is normally made up from the harmonious combination of a number of accords.  

The ideal method of obtaining accords is to combine the three materials in different ratios to achieve the desired affect (the effect desired can be subjective). Expert perfumers may spend much of their free time looking for accords from combinations of materials, and store these aware for future reference. Accords are the building blocks of a fragrance and expert perfumers will blend a number of accords together during the normal perfume creation process.

Examples might be herbal accords, woody accords, mossy accords etc. 

§16.2 Modifiers are substances, which change the olfactory character of a note or accord e.g. patchouli oil added to jasmine base.

§16.3 Enhancers are materials, which emphasise or bring out a particular aspect of an accord.
It is probably true to say that there is not a universal recognition of the terms “modifier” or “enhancer” in perfumery, although these terms can describe useful functions. 

§17.  ODOUR STRENGTHS

Weight for weight some components have a greater odour strength than others

· very high odour strength is shown by galbanum, violet leaf, blackcurrant bud absolute and buchu.  

· moderate by lavender, rosemary and lemon

· and low odour strength by benzoin, sandalwood and mimosa

Obviously very low amounts of high odour materials are needed to create an effect. Experience will eventually guide the novice perfumer!

§18.  BASES

A complex mixture (generally much less than fifteen materials maximum) of odour materials which is added to a perfume to contribute a particular note. e.g. moss base, jasmine base. Of themselves, they do not constitute a complex perfume, but are used by perfumers as a raw material created by a perfumer. It is usual practice in perfumery to mix bases, ring changes etc. So bases are in fact a simple and quick way of adding complete notes to a perfume composition. They can represent a wide range of odour types, but most working perfumers will have a number of simple floral bases to hand: rose, jasmine, muguet etc. More complicated bases like moss base or even fantasy bases will also normally compliment the range.

Some perfumers are very base-orientated and use these as a modus operandi, building fragrances around one, or several. Other perfumers work on an “open formula” basis, only occasionally adding a base as a flourish or added touch.

Sometimes also, a base can replace or give the impression of an expensive material which the formulation incorporate on cost grounds (for example a jasmine base comprised of synthetic jasmine odourants). Parmantheme, a base incorporating nonadienal, was popular as a violet leaf substitute. 

Examples:. Osmanthus-mimosa, osmanthus-mimosa-genet, osmanthus-mimosa-rose: is possible to additionally combine with ylang, jasmine, bergamot.  Osmanthus-mimosa-rose might be suitable for a luxury cream base, as might be osmanthus-mimosa-iris. Natural isolates can extend the scope of natural perfumery here.

Sometimes synthetic compounds are added to natural floral raw materials prior to processing to add a degree of naturalness and to give an impression of authenticity which cannot be achieved in other ways

Interestingly, many perfumers feel that a matured base develops a quality that is not quickly and simply attainable by sequential addition of the individual components of the base. This may be to do with the changes that go on when a perfume matures.

(NB for information: there are a fair number of famous bases used in mainstream perfumery which are commercially available e.g. Prunella by Firmenich which has a dried-fruity plum-like odour profile, or Agrumen aldehyde (H&R) which is a green-citrus base).

Fine fragrances may have a number of bases, for example a rose base may be combined with a jasmin base and united with a muguet base, but base usage is dependent on the individual perfumers style and the application. Few, if any, bases are used in household perfumery. 

To construct a base several approaches are available. One is to make a combination of a number of accords, embellished by one or two sympathetic materials. Another approach is to take one main theme note, at a higher level, say 20-30%, and add sympathetic chemicals with similar notes to embellish that theme. 

A third way is to take out a heart from a perfume formula. This is often done to maintain secrecy. The bulk of the perfume may be subcontracted for blending elsewhere, or it may be done in house. But in order to maintain absolute security, some components may be added to complete the perfume at a later stage.

§19. PERFUME MATURATION & AGING

§19.1 A number of chemical reactions occur after the ingredients of a perfume are mixed. Basically we have a large number of ingredients assembled together in an aqueous alcoholic solution with a range of functional groupings present. Initially, during the actual mixing of the ingredients, we can take samples progressively from the start to the end of mixing (N.B. this is a stage before alcohol is added). As the mixing of the ingredients proceeds, we note that the odour of the perfume mix progressively changes, becoming smoother and less chemical: we say that “the corners are being knocked off”. Finally we reach a stage where the new mix smells much more akin to that of previous batches – this may take a few hours, or exceptionally, a couple of days. What is happening is that there are a number of minor chemical reactions occurring (or tending to occur). These reactions do not necessarily go to completion, but may go 0.1% of the way i.e. the chemist may say that the overall equilibrium of the reaction lies to the left, with the substrates, rather than to the right, with the reaction products.

The effect is to affect the density and refractive index of the perfume during the course of the mix. At the end of a few hours, this reaction goes to completion as shown by stabilisation of the density and refractive index values and the attainment of a more constant odour profile from the sampled perfume. At this time a sample will be withdrawn for QC purposes, and the perfume assessed for odour (Often by the perfumer who created the fragrance) to see if the perfume has been properly compounded, and is mature enough to be drummed and despatched. Sometimes the perfumer will not be content with the odour, and will insist on a further period of mixing, or the addition of certain materials to bring the batch more into line with the standard item.

§19.2 The following reactions are known to occur in perfumes, and the principles are just as applicable to natural perfumery as to mainstream perfumery:

§19.2.1 Hemi-acetals are reversibly formed from ketones & aldehydes by reaction of these groupings with alcohol. This may have the effect of softening aldehydes, and so for example the harsh greeness of phenylacetaldehyde may be moderated by storing it in PEA ((-phenylethyl alcohol). Here, the reversible reaction can tend to occur to a certain extent, and can be just enough to take some of the chemical edge off the bitter green note of phenylacetaldehyde. Much of the maturation reactions in perfumes can be put down to this sort of reaction. However further stages may occur where, under more acidic conditions, aldols can be formed from reaction with ethanol or glycols such as dipropylene glycol (DPG).   For example benzaldehyde in 40% ethanol gives a ratio of 0.005 acetal/aldehyde in 24 hrs at pH 5, but at pH 1.5 the ratio jumps to 0.270. So acetal formation is pH dependent and increases with alcohol concentration. Aldols are also formed from materials in storage e.g. aldehyde C12- lauric and phenylacetaldehyde will form solid adducts. However many other aldehydes do not show this reaction going so heavily to the right. e.g. lilial, cyclamen aldehyde.

§19.2.2 Isomerisation reactions occur: e.g. monoterpene hydrocarbons may isomerise.

§19.2.3  Esters are hydrolysed, especially in the presence of acids or aldehydes. Neryl acetate at pH 3 in 60% ethanol gives 60% nerol, 7% linalol and 8% (-terpineol.

§19.2.4 Re-arrangements occur: linalol re-arranges to (-terpineol, myrcene and ethyl linalyl ether. Isoeugenol increases in cis- content from 2% to 4% at ambient and up to 10% at 37(C.

§19.2.5 Oxidation is a problem especially associated with terpene containing oils like citrus & pine oils. Nitrogen flushing or deliberate addition of anti-oxidants will help control this phenomena.

References: 

J.M. Blakeway “Perfumes & Old Wines” Cosmetics & Toiletries 103, June 1988 p50-55.

J.M. Blakeway et al (1987) “Chemical reactions in Perfume Aging” Intl. J. Cosmet Sci 9, 203-214. 

§20.  ALCOHOLIC PERFUMERY.

§20.1 The perfumery standard is UK 99.7% min. ethanol plus Bitrex (DEB 100) or 95.7% min plus Bitrex (DEB 96). In Europe alcohol is derived from sugar beet molasses with its own character. Other sources include Grape Juice (retains fruity note – formerly only used in Eau de Colognes), Grain alcohol, Potato, Maize, Rice  or other starch source, or is synthetically manufactured.  Some hobbyists use 190( Grain spirit or higher strengths of vodka. There are no strict rules, but here are some guide-lines on perfume and alcohol strengths:

Extraits contain 15-30% perfume concentrate in 96-99% alcohol.  Parfum de toilette 8-15% perfume in 85-90% alcohol

Eau de toilette 4-15% perfume in 80-90% alcohol

Eau de cologne 3-5% perfume in 60-80% alcohol 

Aftershave 2-8% perfume in 50-70% alcohol

Splash Cologne 2-3% perfume in 50-70% alcohol

Compounders of Perfume houses assemble perfume composition in stainless steel tanks, putting the powders and solid materials in first, followed by the liquids. The order of addition can sometimes be important i.e. vanillin powder or absolute, or coumarin or tonka absolute last, this is less solute followed immediately by Patchouli oil might produce an intense coloration due to reaction of the aromatic moieties with heavy metals in the Patchouli oil. If the Patchouli is added last, this is less likely to occur. Fragrance compounds once assembled are mixed (with a high-speed non-shear mixer) from 2-48 hours to mature them. During this period many chemical reactions occur, as can be should by rapid small changes in refractive index and density (using equipment, which accurately determines these parameters to four or five decimal places). However after a while these readings settle down to a much slower rate of change. At the same time, the perceived odour of the fragrance compound can be seen to have mellowed i.e. the rough chemical edges are knocked off, and the perfume takes on a more acceptable and pleasing odour. 

Filtration of perfume compounds is sometimes necessary – it is always done prior to canning to prevent glass, metal etc contaminating the product. 

Addition of alcohol and distilled water is usually done by the packers. Several days stirring, maturation, chilling & filtering by ultra- or meta-filtration may be required to produce an optical bright product. 

§ 20.2 Diluents in  Mainstream perfumery.

Dipropylene glycol (DPG) remains one of the most popular choice of diluent in mainstream perfumery. It is versatile, relatively safe and pretty well odourless. It is not particularly suited to candle fragrances, causing flame spluttering. Other glycols such as hexylene glycol and butylenes glycol have more limited usage as they are more highly odoured.

Iso-propyl myristate is also a popular choice of diluent, and performs better in candles.

Diethyl phthalate (DEP) and other phthalates (dibutyl phthalates, di-iso-octyl phthalate or DIOP etc.) are rarely seen now because of concerns about phthalate toxicity, although one well-known High Street store chain still currently uses DEP in candles as a perfume diluent. 

Newer solvents like di-octyl adipate, di-n-butyl azealate etc. are now being used in mainstream perfumery. Older solvents like carbitol are effectively banned from use. Other choices like triacetin, propylene glycol, glycerol etc. are sometimes encountered, but may have safety restrictions.

Odourless kerosene fractions (Isopar etc.) are sometimes used in technical perfumery, and in candle fragrances.  Rapeseed oil is also used as a cheap perfume diluent for candles, but may develop rancidity problems on prolonged storage.
§20.3 Oil based perfumes.

Alcohol as a solvent is not acceptable in many Muslim countries, or to some Westerners with specific beliefs. Whereas at one stage perfumes in suspended in petroleum jelly or mineral oil were acceptable, increasing consumer sophistication has marginalised these carriers. Jojoba oil is a popular New Age alternative, sometimes with added fractionated coconut oil to keep it liquid at all times. Conversely, jojoba oil added to beeswax gives a soft solid matrix suitable for rubbing over the skin. Many other vegetable oils have been used – Sweet almond, Grapeseed, even Rapeseed oil. In India olive oil or cheaper materials like liquid paraffin may be used
§21.  BRIEF NOTES ON PERFUME CLASSIFICATION

§21.1 Eau de colognes such as 4711 (Muelhens 1702) are simple blends of a few percent of citrus oils with a few modifying or herbal notes. They used to be sold by the quart for family use. Citrus notes are the foundation of Eau Fraiches epitomised by Eau Savage (Dior 1966), Eau de Guerlain (1974), and more recently Eau de Amisante (Clarins 1993). 

One for you to try: 

Eau de cologne (N. Taylor).

Bergamot oil expressed  50-75% - skin safety !! phototoxic!!

Lemon oil expressed 10-25% - skin safety !! phototoxic!!
Neroli oil Tunisia 0.5 – 2%

Lavender oil 1-5% (modifier)

Rosemary oil Tunisia 1-3% (modifier)

Petitgrain oil 0.5-3%.

After mixing dilute to preference (start with 5-10% in 96% ethanol). 

The launch of CK-1 (Calvin-Klein 1994) based on a citrus accord of bergamot, lemon and Hedione high-cis triggered a resurgence in popularity in citrus notes in extrait perfumery leading to whole family of citrus-lead fragrances, e.g., Paco (Paco Rabanne 1996) and Agwa de Gio Homme (Georgio Armani 1996). 

Another aspect of citrus notes is the lime-bergamot accord based on dimetol or dihdromyrcenol, which has long been popular in men’s fragrances, starting with Paco Rabanne Pour Homme (Paco Rabanne 1973) and having such notable examples as Drakkar Noir (Guy Laroche 1982), Cool Water (Davidoff 1988), and Eternity for Men (Calvin Klein 1989). Fresh Mandarin and Grapefruit notes are currently very popular in men’s colognes, e.g., Athletics (Tommy Hilfiger 1998) Freedom for Men (Tommy Hilfiger 1999) and Drakkar Dynamik (Guy Laroche 1999).

§21.2 Fougére:  (literally means literally “fern”). Although some 10,000 species of fern (Fam. Filicinae) are known, the Fougére note is basically a fantasy bouquet concept, and although originally designed as a fine fragrance, the fragrance has remained historically important as a soap fragrance, and is still important in the fine fragrance area eg Drakkar Noir, Jazz. Fougéres are based on accords of oakmoss, coumarin and lavandaceous notes, often also employing salicylates, and herbaceous notes; in any case it should remind of verdure and moss. The perfume Fougere Royal (Houbigant 1862) was the first commercial example. Billot & Wells suggests than one group of fougeres are built up from an accord of bergamot, coumarin (tonka) and musk.

In a more in depth look by D.J. Anonis (1994), it is noted that fougeres have the common points of hay (tonka/coumarin) and lavender, amber (including oakmoss) and mushrooms. Then to a lesser degree with rose-geranium violet orris, thyme, rosemary, camphor and borneol, wintergreen and woody odours (sandalwood cedar &  vetiver). He goes on to say therefore that fougeres can be built on coumarin/tonka, lavender oakmoss, vetiver and citrus oils, or they may be based on chypre and lavender containing a spicy note  and bergmot for the top note. Further examples of fougeres are Brut by Faberege and Paco Rabanne.

Reference:

D.J. Anonis(1994) “Fougere in Fine Fragrances” Perfumer & Flavourist Vol 18 Jan/Feb 1994 p1

Ones for you to try: 

Fougere No 1 (N. Taylor) -

Lavender oil  50%

Oakmoss abs 0.5-1%

Patchouli oil Indonesia 0.5 to 5%

(Fir balsam) – a touch (modifier)

Sandalwood oil EI 0.5 to 2% (modifier)

Tonka bean abs 0.5 to 2%

Cedarwood oil Virginia 1 to 5%

Bergamot oil expressed 2 to 15%

Labdanum resinoid 0.2 to 0.5%

Clary sage oil  0.5 to 1% (modifer)

Geranium oil Chinese 0.5 to 2%

Eau de Cologne A Fougere: RM Gattefosse (1950)

400 Bergamot terpeneless

300 Coumarin (Tonka bean tincture will substitute)

100 Lavender absolute

40 Geranium Algerian terpeneless

60 Carnation synthetic

200 Amber synthetic tincture

92 Violet synthetic

8 Oakmoss.

(Carnation synthetic could be substituted with clove bud oil (carnation and clove bud both contain eugenol) modified with ylang-ylang, rose and geranium).

Several components are liable to give skin safe worries i.e. bergamot oil expressed, oakmoss absolute etc. 

Reference:

RM Gattefosse Formulaire de Parfumerie et de Cosmetologie Paris: Giradot & Cie (1950) p116. 
§21.3 Chypre The isle of Chypre (Cyprus) being at the extreme Eastern end of the Mediterranean, was in the trade route between traders from the more Western end of the Mediterranean (especially Greece and Italy)  and the Middle East. Cyprus became associated with aromatic materials therefore – labdanum, pomades of rose jasmin and cassie plus Arabian incense, myrrh and opoponax, and these materials were blended together and the rather heavy resultant perfumes exported to Rome & Athens. According to Hoffman H-M. (1985), by the end of the 19th Century the concept of a “chypre fragrance” i.e. resins containing a common theme of odorus materials was understood although these do not seem, to be aimed specifically at either men or women.  Every perfumer eventually built his own version of chypre, choosing materials from citrus oils such as bergamot and orange. Florals such as jasmine and orange blossom, carnation, rose and other heavy animalic, woody and sweet materials like sandalwood, labdanum, myrrh, vanilla, musk, civet, castoreum, ambergris, and even honey notes etc.    

Coty’s Chypre (1917) defined the classic Chypre which had elements of:

· Citrus notes: bergamot & orange

· Mossy complex: oakmoss

· Woody notes: patchouli, vetivert, sandalwood

· Amber: labdanum, musk

· Floral notes: rose, jasmine, carnation

· Animal notes: civet, castoreum 

Here are two chypre formule to try:

Chypre No 1

Bergamot expressed
 15 (NB bergamot oil expressed is phoyo-toxic)

Sandalwood EI                8

Vetiver oil Bourbon
   6

Oakmoss absolute IFRA 5

Rose
otto     
 
   6

Jasmine abs

   5

Patchouli oil Indonesia
   5

Clary sage
oil

   2

Neroli oil


   2

Chypre No 2 (N. Taylor)

Oakmoss abs  0.5 to 2%

Bergamot oil expressed 1-10%

Labdanum resinoid  0.5 to 2%

Patchouli oil  2 to 15%

Vetivert oil  1 to 2%

Rose otto  0.1 to 0.2%

Geranium oil Chinese 0.2 to 2%

Orange oil Sweet  0.5% to 1.5%

Styrax praep  0.1 to 0.5%

Coriander seed oil  0.1% to 1%.
Reference for review on Chypres: 

Hoffman H-M. (1985) “Chypre” Perfumer & Flavourist 10 (April/May 1985) p66-73.

Historical Background: Oriental type perfumes.

Chypre fragrances are related but with heavy bases providing a sweetness. Spicy and balsamic notes are also emphasised. e.g. in Opium (Yves St. Laurent 1977), Cinnibar (Estee Lauder 1978) and Youth Dew (Estee  Lauder 1952), Shalimar (Guerlain 1925) etc. 

Shalimar & Youth Dew show a good balance and great diffusion  between fresh, floral sweet and warm notes. Shalimar has a sweet impression from vanillin, heliotropin and labdanum. Oriental types with white flower/orange flower & spicy notes include L’heur Bleu (Guerlain 1912), Private Collection (Estee Lauder 1973), Oscar (Oscar de la Renta 1977) etc. 

PRACTICAL WORK: SIMPLE ACCORDS TO TRY.

– please remember safety considerations apply to some materials.

1.)

Bergamot oil expressed (start, say, with 4 parts) 

Orange Oil expressed (start, say, with 1 part)

Try varying the ratio 3:1, 1:1, 1:2, 1:4. Make notes on what you think happens. 
2.)

Bergamot oil expressed (start with 2 parts)

Lemon Oil (start with 5 parts)

Lime Oil Distilled (start with 2 parts)

Try varying the rations 5:2:5, 1:2:2 etc. Make notes on which you like best, and what other notes you think might blend with one of these formulas. 
3.)

Bergamot oil expressed (start with 2 parts)

Ho oil or Bois de Rose oil (start with 3 parts)

Acetylated Ho oil or Linalyl acetate ex Lavender oil (start with 2 parts). 
4.)

Cedarmoss absolute 0.5 parts (or IFRA compliant Oakmoss)

Patchouli oil 2.5 parts

Vetiver oil 1 part

5.)

Bergamot oil expressed

Sweet Orange

Rose otto

Patchouli oil

Tonka bean absolute

Make your own blend up from these raw materials
6.)

Cedarmoss absolute

Vetiver oil

Jasmine absolute

Make you own blend up from these raw materials.
7. 

Lemon (say 2 parts)

Neroli (say 2 parts)

Bergamot (6 parts)

[Backhousia citriodora (2 parts)]

Make your favourite blend from the first three ingredients. Then add (if you think it appropriate) Backhousia or any of the items below:

Grapefruit oil expressed

Rose otto

Monarda oil

Guaicwood oil

Mimosa absolute.

8.)

Osmanthus absolute 2 parts

Mimosa absolute 2 parts

Rose otto 1 part

This expensive blend tends to let the rose note dominate at these ratios – see if you like this by experimenting on a very small scale and adjust according to taste.
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